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VABSTRACT
The relevance of the Philippine coconut industry is highlighted 
by the shifting emphasis on the pattern of farm production, introducing 
innovative cultivation techniques of intercropping among subsistence 
farms coupled with the growing belief that small farms are relatively 
more economic-efficient than large farms.
While the industry has remained as a major dollar earner and has 
significant importance in the agricultural landscape, it is basically 
characterized by relatively low levels of production.
This study, therefore, investigates the relative economic 
efficiency of coconut farms in the Philippines particularly the Southern 
Tagalog region. It uses cross-sectional data of 308 sample farms with 
the reference period of one year, 1973-1974. These data have been 
provided by the Bureau of Agricultural Economics (Philippines).
The relative economic efficiency of the coconut farms is 
determined by the Lau-Yotopoulos profit function with implicit Cobb-Douglas 
production function. Within the limits of available data, measurement 
of the farms' relative economic efficiency concentrates on only two 
categories namely, farm type and farm size. Following the chosen 
functional model and the categories mentioned, the relative economic 
efficiency of the farms are mathematically measured and analyzed through 
a regression model which includes five (5) variables, the coefficients 
of which are estimated by the least squares profit function in logarithmic
form.
VI
The results, though tentative, are generally consistent and 
statistically reliable. As expected, the empirical evidence favours 
the small farms as relatively more economic-efficient than large farms, 
In particular, small mixed coconut farms in Laguna-Batangas provinces 
are observed to be more economic-efficient compared to others. The 
achieved results, however, do not suffice to draw conclusions as to 
where the superior economic efficiency of small farms rests. Hence, 
the study merits further studies attendant to this query.
GLOSSARY
BAEcon
NIA
Barrio
Bureau of Agricultural Economics
National Irrigation Administration
small village
Palay rice paddy
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CHAPTER 1
INTRODUCTION
1.1 The Coconut Industry in the Philippine Economy
The Philippine economy is predominantly agricultural. About one- 
third of the gross domestic product (GDP) is contributed by agricultural 
production. About two-thirds of total export earnings is derived from 
agricultural exports. Specifically, in the early 70's, the coconut 
industry contributes 30 per cent of export earnings from agricultural 
products.
The coconut industry is vital to the Philippine economy. Coconut
production thrives in 55 out of 71 provinces and supports roughly one-third
of the population and occupies a sizeable land area. In 1976, the industry
covers some 2.5 million hectares, that is, 22 per cent of the total cropped
. § 1
area or 73 per cent of the entire area devoted to commercial crops.
Moreover, in terms of coconut production, its contribution to total value 
of commercial agricultural output accounted for a bigger bulk (see Table 
1.1) .
The industry's production virtually comes from heterogeneous 
sources. The organization of production is in different types and sizes 
of farms. The farm types vary from pure coconut farms to different mixed 
farms1 2 under different farm sizes ranging from small to comparatively larger 
hectarage.
1 Commercial crops refer to agricultural products which are produced 
primarily for sale and generally primary exports of the Philippines.
Some of these are coconuts, sugar cane, abaca and tobacco.
2 Mixed farms refer to coconut farms with interplanting of any crop under 
coconut.
TABLE 1.1
PROPORTION OF COCONUT TO TOTAL CROPPED AREA AND TO TOTAL VALUE OF 
AGRICULTURAL PRODUCTION: 1970, 1974-1976
Total Cropped Area 
(in million has.)
Total Value of Agricultural Production 
(P million)
Item 1970 1974 1975 1976 1970 1974 1975 1976
Total Cropped Area 8946.5 10117.0 10759.7 11487.9 17546.3 17763.5 20147.5 20092.1
(or value of production )
Food Crops: 6406.4 7123.7 7628.9 8042.8 4750.3 10370.0 13421.2 14150.5
Palay 3113.4 3436.8 3538.8 3579.3 2073.7 4960.4 5345.5 5918.5
Corn 2419.6 2763.0 3062.4 3257.0 525.9 1537.1 2153.2 2450.3
Vegetables 62.8 65.9 71.1 69.3 245.8 588.7 949.1 811.8
Rootcrops 252.4 314.0 351.2 388.9 404.5 561.0 811.8 764.2
Other Crops 558.2 544.0 605.3 748.3 1500.4 2722.8 4161.6 4205.7
Commercial Crops: 2540.1 2993.3 3130.7 3445.1 3349.6 7393.5 6726.3 5941.6
Coconut 1883.9 2206.0 2279.5 2521.2 1273.0 3704.8 2895.5 2012.5
Sugar Cane 366.1 490.7 536.1 534.4 1801.6 3020.8 2988.4 3214.7
Abaca 173.0 170.1 179.6 24 3.8 105.7 374.7 514.1 313.4
Tobacco 87.4 87.3 84.7 86.3 124.9 235.7 242.2 255.7
Other Crops 29.7 39.2 50.8 59.5 44.4 57.5 86.1 145.3
Proportion to:
Total Commercial Area 74% 74% 73% 73% 38% 58% 43% 34%
(or value of production)
Total Area 21% 22% 22% 22% 28% 36% 14% 10%
(or value of production)
Source: National Economic and Development Authority Statistical Yearbook^ Manila, 1978.
At present, there is a growing belief that efficiency differs on 
these farms. Schultz (1964), in his theory of marginal product 
equalization, has argued that traditional farming is efficient in its 
resource utilization but poor. Likewise, Southworth and Johnston (1967) 
have viewed that in countries where small farms are prevalent, the small- 
farm pattern may be a positive asset to more intensive production and 
appears to be reasonably efficient. Recent studies of the small farms 
confirm that they are well-managed and resource utilization compares 
favourably with larger farms (Lau and Yotopoulos 1968; Lau, Yotopoulos and 
Somel 1970; Kimaro 1979).
Apart from questions of efficiency, farm management data from most
developing countries during the period 1964-1965 have almost consistently
1shown an inverse correlation between the size of farm and total yield.
Paglin (1965) has asserted that farm size affects agricultural productivity. 
He argues that the average per hectare yield of large farms (over 10 acres) 
is consistently below average yield of the small farms.
Farm types have also been found to influence productivity. A 
Philippine case study on determining the income pay-offs of coconut farms' 
various intercrops has indicated that farm types have equivalent importance 
in the farmers' farm income (Alviar et al 1976).
The Philippine coconut industry, in which small farms are prevalent, 
has been characterized by low levels of productivity. Productivity, in 
this context, is a partial measurement and it is being represented by 
number of nuts per tree per annum. The average yield per coconut tree is 
low compared to other countries. While some countries, particularly in
1 This is confirmed in many developing countries, particularly India.
Farm management studies made over a period of time in several parts 
of the country have repeatedly confirmed this finding.
4the Ivory Coast of Africa, produce nut yields of more than a hundred per 
tree, coconut tress in the Philippines for the last 17 years reported an 
average of only 38 nuts per tree per annum. And there are indications
of some decline in productivity (see Table 1.2). As shown, nut yields 
per tree exhibited a downward trend although areal expansion and number of 
bearing trees increased continuously. These facts, therefore, reveal the 
existing low level of productivity in the industry. It is generally
believed that the core of the problem can be attributed to an insufficient 
knowledge of improved cultivation technique and poor management practices 
(Bautista 1973) and, as a consequence, contributing relatively less than 
the potential total production.
1.2 The Problem
The problem of relatively low productivity is aggravated by the 
continuing problem of rapid population growth bringing about an increase in 
demand for food. Faced by the land constraint factor for increasing the 
food supplies and the further fragmentation of farms brought about by the 
population increase, the intercropping scheme has been considered as a 
necessary measure to increase the food supply of the country, as well as to 
supplement the cash income of the coconut farmers. This is especially so 
in small coconut areas which have indicated a spreading gradual decline in 
productivity levels due primarily to the advancing age of many coconut 
trees and heavy planting density, particularly in Southern Luzon (FAO 1966; 
Nyberg 1968).
Recognizing the heterogeneity component of the industry, coupled 
with land and population constraints, the low level of productivity of the 
coconut industry in general cannot be remedied by a reshuffling of the 
existing resources into a different farm structure. The need is for 
improving the level of production. In this line of argument, it follows
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
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TABLE 1.2
NUMBER OF TREES, AREA PLANTED AND PRODUCTIVITY OF 
COCONUTS IN PHILIPPINES, 1960-1976
Area
('000 has.)
Number of Trees 
_______ (million)_______
Bearing Non-Bearing
Nut Nuts/Bearing
Production Tree
(million)
1059 134 33 6015.9 45
1200 149 36 6189.7 42
1284 167 31 7395.5 44
1392 183 28 7704.4 42
1603 191 41 7222.1 37
1605 185 56 7052.0 38
1611 185 60 7090.0 38
1820 189 54 7925.2 42
1800 186 66 7412.4 41
1845 195 69 7244.0 37
1884 215 57 7745.2 36
2048 238 59 7814.0 33
2126 269 57 8424.4 31
2133 245 70 8311.0 33
2206 262 72 8376.0 32
2283 274 72 8561.0 31
2521 298 51 10660.0 36
U1
of Agricultural Economics.
6that a knowledge of the existing level of efficiency in different farm 
types and farm sizes should be established. It is imperative, therefore, 
that an investigation of the relative economic efficiency involving these 
different farms be undertaken. Hence, the study has the following two 
(2) objectives:
(1) to determine the level of relative economic 
efficiency with respect to farm types in the region;
(2) to determine the level of relative economic 
efficiency of farm types with respect to size.
1.3 The Hypotheses
The shifting emphasis to intercropping as a measure for uplifting
the living conditions of the subsistent sector overrides the economic
advantages of single cropping. Considerable doubts remain as to the
economic competitiveness of monocrops, especially in the case of coconuts.
Burgess (1977) has affirmed that coconut as a monocrop is likely to give
disappointing results in terms of national performance mainly because it
fails to meet the cash return needs of the family. He has argued further
that systematic intercropping of coconuts is felt to be a viable farming
for the Samoan rural sector. In support of this context, the economic
advantages of intercropping given by Nelliat and Khrishna (1976), that is,
increased incomes, improved income distribution over time, increased returns
on investment, risk reduction, family employment generation and cost
economies in weeding coconut stands, indicate the economic superiority of
intercropping over coconut monoculture. Similarly, Smith (1967) points
to a number of technical benefits accruing to the established coconut,
deriving from cultivation, weeding and manuring of the intercrops.
1 Obviously, manlabour requirements involving intercrops differ from
monoculture coconut farms. For example, labour used in clearing and 
cultivating an acreage sufficient to hold all their crops interplanted 
is much less than the labour required for the same acreage of crops 
grown separately. This aspect, however, is not explored in this study.
7In view of these arguments, the following hypotheses are proposed:
(1) Mixed coconut farms are relatively more efficient 
than monoculture farms.
(2) Small mixed farms are relatively more efficient than 
larger coconut farms, either mixed or monoculture.
1.4 The Study Area and Sample
For the purpose of the study, Region IV (Southern Tagalog) was 
purposively chosen. The selection was made for various reasons: firstly, 
a previous study on resource productivity in this area conducted by Olalo 
(1976) has produced a sizeable amount of information helpful in this study; 
secondly, there exists a wide range of problematic economic conditions 
such as development of intercropping and the prevalence of old age trees 
in this region; and lastly, the region, although it has the only massive 
inland plantings, ranked first in coconut land area and in the number of 
trees (Olalo 1976) and generally rated third in nuts production (see 
Appendix 2.3).
1.4.1 Source of the Data
The data used in this study is an extract from a nationwide survey 
conducted by the Bureau of Agricultural Economics (BAEcon) for (with the 
reference period of one) crop year 1973-1974. Data used in this study 
pertains to 308 farms. A coconut farm is defined as farmland containing 
at least .10 hectare of coconut land.
1.4.2 Survey Design: Technique and Procedure
The survey applied a multi-stage sampling technique with the 
barrio as the primary sampling unit and the farm household as the secondary 
sampling unit. 1
1 At present, the Philippines is composed of 12 regions. A region is 
comprised of several provinces. A province is made up of a number of 
municipalities or towns, and each town is in turn made up of a few or 
many barrios (small villages). As shown, however, Figure 1.1 does not 
include the 12th region mainly because it is a newly created region.
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9Statistically, all provinces were listed in descending order 
according to total area planted with coconuts. Provinces belonging to 
the upper 50 per cent of the total area planted were major representative 
provinces, the others were minor. Following provincial identification, 
the barrios were listed using the same procedure. These barrios were 
further stratified into two types: purely coconut-producing barrios and 
coconut with intercrops barrios. Sample barrios were drawn employing a 
fraction of 1/22 for both types.
After drawing sample barrios, a complete sequential household 
listing was carried out. And finally from this listing, the sample 
respondents were drawn systematically with a random start. A sampling 
fraction of 1/5 was selected and the random start was designated by the 
provincial-in-charge in the Bureau.
Thus, a total of 51 barrios covering 343 selected samples 
distributed among four provinces were involved in the survey. 
Illustratively,
PROVINCE
Batangas
Laguna
Mindoro Oriental 
Quezon
All Provinces
SAMPLE BARRIOS
13
10
6
22
51
SAMPLE FARMERS
48
69
38
188
343
The primary information was gathered by a questionnaire - 
interview method through office-trained enumerators. And to ensure data 
reliability, a pre-tested survey as well as spot-checking activities were 
conducted prior to and during the actual survey.
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1.4.3 Nature of the Data
It is important to emphasize that the study used only cross- 
sectional data. Hence, it is recognized that the nature of the data 
obtained from the survey involves essential explanations. Since the
average farmers generally do not keep records, the data gathered are not 
perfectly accurate, it is clear that the memory lapse during the interview 
contains error problems. Moreover, due to the difficulties met in dealing 
with farmers some relevant data such as the value of tools and equipment 
on the questionnaire was incompletely filled, thus resulting in imputation.
Furthermore, the problems associated with the determination of 
profit may have some bearing on the data. Profit is total revenue less 
total variable costs. The study, however, recognized only the labour
input employed in farm operations as the sole variable cost. Since the 
prices of other variable inputs were not available, it was assumed that 
they had a negligible share in farm profit. This indicates, therefore, 
that data limitations pose a major obstacle in the analysis and this 
should be realized from the start.
1.5 Organization of the Study
The study consists of six chapters. The first chapter gives 
the introductory background of the study. The significance of the 
Philippine coconut industry in both foreign and local aspects is discussed 
in Chapter 2. The next section, Chapter 3, presents the main highlights 
of the data prior to the analysis. Chapter 4 discusses the analytical 
model. The findings of the study is contained in Chapter 5. It
terminates with the summary and conclusions in Chapter 6.
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CHAPTER 2
A PERSPECTIVE OF THE PHILIPPINE 
COCONUT INDUSTRY
This chapter provides a brief profile of the Philippine coconut 
industry. The presentation is in four sections. The first section 
gives the historical background to coconut production. This is followed 
by the importance of Philippine coconuts in the world market. The third 
section presents the significance of the coconut industry in the national 
economy. And finally, the case study is described in detail to provide 
an overview of the selected area of study.
2.1 The Historical Background of Coconut Production
The coconut industry in the Philippine economy was started in 
1642 when the Spanish Governor-General, Don Sebastian Hurtado de Corcuera, 
passed a decree requiring each of the village chiefs to allocate 200 square 
feet to coconut palms while the rest of the natives were compelled to 
plant 100 square feet of coconut palms each. Since the tree and its 
fruit were valuable for oil production, wine, bonote (for caulking the 
galleons) and for the manufacture of rigging materials, the ordinance 
directed that the trees were to be given adequate care and thus fading 
out trees were to be replaced. Failure to comply with the ordinance meant 
heavy fines and severe punishment. Thus, increased coconut production was 
forcefully stimulated in the country.
While coconut was recognized as an important crop, it had remained 
for many years principally a local commodity. It was not until the latter
12
part of the 19th century, when the US soap and margarine industries were 
growing rapidly and were seeking new sources of raw materials, that 
coconut finally developed as an export crop.
The advent of World War I encouraged increased production and 
changed the composition of coconut exports. With the increased demand
for coconut oil, which contains a high percentage of glycerine, valuable 
in the manufacture of explosives, shipping of copra was seen as un­
economical. As a result, there was a shift from copra exports to exports 
of pressed oil. Subsequently, the export of pressed oil has spread 
rapidly and now has become a firmly established second major export next 
to copra.
Despite the recognized importance of coconut products in the 
economy, it has not attracted the concentrated effort of researchers. 
Research on this crop started in 1907. And yet, the development pace of 
the industry has been slow. However, the gains in area allocated to 
coconuts were still impressive.
Figure 2.1 shows the continuous expansion of the area covered by 
coconuts. The yearly average rate of increase in hectarage before World 
War II was 6.45 per cent while production increased only at an average 
rate of 4.50 per cent. However, after the war, the area increased only 
at a rate of 2.82 per cent and the production growth stayed relatively 
moderate at 4.00 per cent. Of greater significance is the yearly rate of 
increase of the number of bearing trees in both periods. Before the war, 
bearing trees increased at 3.55 per cent lagging behind the growth of 
area, but in the post-war period a 4.05 per cent growth in the number of 
bearing trees compared favourably to a 2.82 per cent increase in area in
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the same years. This seems to suggest the significant increase of 
young bearing trees outside Luzon island especially in Mindanao which 
is suitable for coconut cultivation. The area did not expand equally 
maybe because of the rapid urbanization of some areas which required 
the conversion of coconut-farms into real estate subdivisions and factory 
sites (Javier 1975, p.21) as well as the accounted land frontier mark 
in the 70's (Encarnacion and others 1976).
The most important thing is the declining trend of productivity, 
particularly since 1964, which is primarily attributed to the decrease in 
yield of old trees in the Southern Luzon regions. Other important 
factors are the problems of heavy infestation brought about by rhinoceros 
beetles, cadang-cadang and the Asiatic palm weevils.
2.2 The Philippine Coconut Industry and the World Coconut Industry
The Philippines holds two significant positions in the world 
coconut industry. First, based on an Asian Development Bank (ADB) study 
in 1973, the Philippines is a premier producer of coconuts (see Table 2.1). 
As shown, the country's production in 1971 accounted for some 7,814 million 
nuts which runs to 32 per cent and 26 per cent of the Asian and world total 
respectively. Recent estimates of the FAO indicated that Philippine 
coconut production in 1976 contributed 45 per cent of the Asian and 37 per 
cent of the world output.
Second, among other countries, the Philippine share in world nut 
consumption is relatively smaller (see Table 2.2). Only 3 per cent of 
the nuts are consumed locally whereas the other producing countries con­
sumed domestically from 50-90 per cent of their nut production.
1 Cadang-cadang refers to a coconut virus disease unique in the Philippine 
coconut farms particularly in Southern Tagalog and Bicol regions.
TABLE 2.1
*
WORLD PRODUCTION OF COCONUTS, 1967-1976
Country 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976
World Total 28029 27752 28227 29161 29968 29953 27593 27261 31032 32895
Asia 22846 22400 22855 23791 24601 24208 21569 21486 25321 27191
Philippines 7925 7412 7244 7745 7814 9828 8464 6971 10514 12255
Indonesia 5117 4950 5121 5805 5900 5644 5975 6525 6500 6500
India 5192 5231 5430 5440 5800 4456 4347 4429 4458 4568
Sri Lanka 2240 2416 2601 2369 2617 2104 1487 1553 1650 1650
Malaysia 1050 1058 1107 1064 1100 1072 892 869 985 999
Thailand 936 950 1000 1000 1000 750 730 750 820 820
Rest of Asia 372 383 352 368 370 354 399 389 394 399
Oceania 1619 1628 1737 1735 1737 1955 1879 2179 2224 2199
Fi j i 169 164 181 208 208 270 268 253 260 265
Tonga 56 56 70 75 75 108 114 105 125 125
Papua New Guinea 621 64 3 740 671 673 760 734 765 783 744
Western Samoa 106 60 99 102 102 170 135 205 208 210
Rest of Oceania 667 705 647 679 679 647 628 851 848 855
Africa 1307 1397 1394 1438 1440 1433 1533 1548 1544 1548
Latin America 2257 2327 2241 2197 2190 2357 1887 2048 1943 1957
Note: * 1967-1971
1972-1976
expressed in million nuts 
expressed in thousand metric tonnes
Sources: (1) Fernando, H.M.A.B. and Grimwood, B.E. 1973. Study of the Coconut Industry in APB Region, 
Vol. 1, General Report, A Report to the Asian Development Bank.
(2)
(3)
FAQ Production Yearbook, 
FAO Production Yearbook,
1974. Vol. 28 (1). 
1976. Vol. 30.
TABLE 2.2
LOCAL CONSUMPTION FOR FOOD USE OF COCONUT OIL 
IN ASIA AND THE PACIFIC, 1971
Country Production 
(million nuts)
Local Consumption 
(million nuts)
% Local 
Consumption
Thailand 1000 900 90
India 5800 4930 85
Republic of Vietnam 125 90 72
West Malaysia 742 445 60
Sri Lanka 2617 1570 60
Indonesia 5900 2950 50
„ aTonga 75 38 50
Fiji 208 66 32
Western Samoa 102 18 18
Philippines 7814 203 3
Notes: a Approximate figures only.
b For Pacific Islands, the estimates are even more tentative.
Fernando, H.M.A.B. and Grimwood, B.E. (1973). Study of the Coconut 
Industry in APB Region. Vol. 1, General Report, A Report to the 
Asian Development Bank.
Source:
17
Furthermore, in terms of copra production, nearly half of the 
world total copra production is contributed by the Philippine coconut 
industry (see Table 2.3 ). Indonesia is the second largest copra 
producer contributing 25 per cent of the Asian total and 20 per cent of 
the world total.
Recent developments in the international market (such as the 
worldwide energy crisis, i.e., the continuous oil price rise which inflated 
the prices of all commodities; the cutback in coconut exports of some 
producing countries like Indonesia, Sri Lanka and some South American 
countries; and the scanty supply of vegetable oil) have brought changes 
in the Philippine coconut product exports. For the year 1974, crude 
coconut oil replaced copra in the quantity of tonnage exported. Of the 
total coconut products exported in early 1974, crude coconut oil is 63 
per cent, copra is 23 per cent, desiccated coconut, 10 per cent and copra 
meal/cake, 4 per cent. In 1976, a similar trend in export products was 
observed, i.e., the crude coconut oil and copra products contributed the 
bigger share.
2.3 The Philippine Coconut Industry and the National Economy
The Philippine coconut industry is one of the pillars of the 
national economy. Coconut product exports have consistently been a 
considerably major component of total Philippine exports. The greater 
bulk of this export is in the form of crude coconut oil, copra, copra meal 
and desiccated coconuts. For the year 1976, the total f.o.b. value of
exported coconut products amounted to US$556 millions. Of this total, 53 
per cent were accounted for by crude coconut oil; 30 per cent by copra;
10 per cent by copra meal or cake; and 7 per cent by desiccated coconut.
Figure 2.2 shows the percentage contribution of exported coconut
products to total exports and GNP. Its share to total exports between the
TABLE 2.3
WORLD PRODUCTION OF COPRA, 1967-1976 
(000 metric tonnes)
Country 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976
World Total 3355 3512 3445 3567 3895 4363 3741 3580 4531 4929
Asia 2674 2811 2763 2908 3199 ' 3703 3085 2893 3810 4217
Philippines 1333 1290 1255 1325 1625 2038 1739 1424 2217 2600
Indonesia 562 712 715 748 730 762 660 784 782 815
India 317 330 349 362 350 355 355 352 350 355
Sri Lanka 212 213 199 208 231 295 95 108 203 200
Malaysia 182 196 181 203 194 183 163 151 180 166
Thailand 33 35 32 28 33 36 37 39 41 43
Rest of Asia 35 35 32 34 36 34 36 35 37 38
Oceania 279 277 312 284 305 277 271 300 337 315
Fiji 25 28 34 28 29 29 28 27 22 29
Tonga 12 8 12 8 9 13 14 12 16 17
Papua New Guinea 118 127 135 129 142 136 140 137 165 132
Western Samoa 9 14 16 11 20 20 16 17 24 24
Rest of Oceania 115 100 115 108 105 79 73 107 110 113
Africa 140 147 147 148 150 143 152 156 158 180
Latin America 262 277 223 227 241 240 233 231 226 217
Sources: (1) FAO Production Yearbook, 1974. Vol. 28 (1).
(2) FAO Production Yearbook, 1976. Vol. 30.
FIGURE 2.2
PERCENTAGE CONTRIBUTION OF EXPORTED COCONUT
*
PRODUCTS TO TOTAL EXPORT AND GNP
to Total Export45 4
Percentage Contribution 
to GNP
1960 61 Year
* See Appendix 2.2 for actual figures.
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period 1960 and 1974 marked a gradual decline while its contribution to 
GNP fluctuated mildly. The year 1970 reported the beginning of an 
improvement in the industry's share. This could be attributed to the 
adoption of a floating currency exchange rate in the economy in the same 
year, coupled with a favourable price since 1973. Although coconut 
production for 1973 declined from the preceding year (Appendix 2.1), the 
export earnings of coconut products registered a higher figure than 1972 
(Appendix 2.2). This is due to the economic law of supply and demand. A 
sudden scarcity of vegetable oils occurred in the international fats and 
oils market brought about by a US decision to restrict the exportation of 
soybean and cottonseed and the retaliatory imposition of an embargo on oil­
seeds and cakes by the European Economic Community (EEC). Moreover, a 
similar ban on the exportation of fat's and oil's raw materials was imposed 
by South American countries such as Argentina, Brazil and Peru in order to 
replenish their domestic markets, while Sri Lanka and Indonesia restricted 
their exportation to fill their domestic requirements.
Other factors closely related to understanding the industry's 
significance to the national economy are captured by land and population 
factors. The industry not only supports roughly one-third of the population 
for their livelihood (Librero 1972) but also covers a bigger proportion of 
area devoted to crops. The coconut hectarage has expanded continuously, 
and as a result is second to major food crops in area (rice and corn) and 
first in commercial crop area (see Table 1.1) In the early years of the 
decade, its share in total commercial area has slightly decreased but it 
is still maintaining its share in total cropped area.
2.4 Philippine Coconut Production
In terms of production, various regions contribute to total
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coconut production. This regional contribution has shown a changing 
pattern. In the earlier periods of the industry's development, Southern 
Tagalog region was the leading producer followed by Bicol region (Huke 
1963). However, in the latter periods, Mindanao and Visayas have 
dominated coconut production. As shown in Figure 2.3, it can be observed 
that Southern Mindanao region has been the biggest contributor to coconut 
production followed by Central Visayas, while Southern Tagalog generally 
occupied the fourth place next to Northern Mindanao. The northern 
regions of Luzon island such as Ilocos, Cagayan Valley and Central Luzon 
were the least productive mainly because of unsuitable soil and climatic 
conditions in these areas.
Referring to the same figure, a change of course occurred in 1973 
when Northern Mindanao took the lead in coconut production while Southern 
Tagalog began regaining its former status. Southern Tagalog showed a 
considerable increase in production, making third place till 1975 and 
jumping to first place in 1976.
This geographical shift in coconut production is explained by 
the fact that Mindanao is very suitable for coconut culture. This is 
compounded by the availability of large tracts of land in this area which 
has encouraged the continuous opening up of new lands, government emphasis 
on infrastructure development in the area, development of inter-island 
vessels and the growing awareness of people on Mindanao as another 
resource-based island accelerated migration towards the Southern Philippines 
(Wernstedt and Spencer 1967). An equally important factor favourable 
to the changing pattern has been the rapid urbanization of the major 
areas of Southern Tagalog resulting in the increased opportunity cost of
land (Javier 1975, p.26).
FIGURE 2.3
PERCENTAGE CONTRIBUTION OF VARIOUS REGIONS TO
*
TOTAL PRODUCTION, PHILIPPINES, 1966-1976
Southern Tagalog
Southern Mindanao
Western Visayas
— - Central Visayas
- — Northern Mindanao
Bicol
15 1
1966 Year
* Only the major coconut producing regions are plotted. See Appendix 2.3 for actual figures. NJ
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2.5 Southern Tagalog Region : The Case Study Area
The Southern Tagalog region lies in the southern part of Luzon 
Island (see Figure 1.1). It is comprised of 10 provinces, namely:
Batangas, Cavite, Laguna, Marinduque, Mindoro Occidental, Mindoro Oriental, 
Palawan, Quezon, Rizal and Romblon. Of these 10 provinces, only four 
provinces are covered in the study, i.e. Batangas, Laguna, Mindoro 
Oriental and Quezon.
In 1975, the region covers a total area of 4,746,856 hectares.
Out of this total area, only 1,820,151 hectares are classified alienable 
and disposable and are inhabitated by a number of 8,325,247 people.
The temperature in the region varies from an average maximum of 
32°C during summer to an average of 22°C during the cold season. The 
highest average temperatures normally occur in the months of April, May 
and June and the lowest in the months of December, January and February.
The region has a mean annual rainfall ranging from 60 inches to 
over 120 inches. Elsewhere, except in the extreme eastern-most province 
of Quezon, the mean rainfall is between 60 to 80 inches annually and it is 
unevenly distributed throughout the year.
These moderate temperature and rainfall conditions ideally suit 
coconut cultivation in the region. Thus, the region has consistently 
been one of the top producers of coconut.
2.5.1 General Agricultural Situation in the Region
The region is considered to have a relatively higher mean income, 
but it is still predominantly agricultural. Out of the 10 provinces, 
seven have an average of 72 per cent of the total population concentrated 
in rural areas. This is an indication of the vital importance of
1 For a detailed discussion of the region see Philippine Almanac 1975, 
pp.80-94.
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agriculture to the regional economy. And like any other region, the 
agricultural sector has been traditionally oriented. Cultivation 
techniques have remained at a traditional level. Fertilizer use appears 
to be limited to large-scale coconut farms. For instance, although 
coconuts cover a substantial portion of agricultural land area, fertilizer 
is not commonly practiced. Barker and Nyberg (1968) have conducted 
nationwide surveys covering 1,230 farms, out of which only 5 per cent 
applied fertilizers. They have observed further that fertilizer applica­
tion is confined only in a small segment of farms, most of them large farms. 
Similarly, Olalo (1976) has reported that only 10 per cent of the coconut 
farmers of the region under study have applied fertilizers and chemicals.
The low percentage of farmers using fertilizers can be attributed 
mainly by the scarcity of fertilizers. The local fertilizer manufacturers 
have never met the domestic requirements (Rodriguez 1975).
Moreover, agricultural production has not changed remarkably since 
the cropping patterns in the region have indicated no significant change in 
past decades (Alviar et al 1976). The principal crops grown have been 
rice, corn and coconuts of which the latter have a considerable hectarage 
(see Figure 2.4). Other crops grown consisted of sugar, coffee, citrus, 
bananas, pineapples, lanzones, calamansi, eggplant and rootcrops. For 
these reasons, further discussion of some major details on regional farm 
resources and the main characteristics of the data will provide a better 
overview of the study area.
2.6 Summary
Based on this review, the coconut industry is vital to the 
Philippine economy. Whereas it has been able to dominate the world supply
of copra, it has been revealed that significant growth in production is
FIGURE 2.4
REPUBLIC OF THE 
PHILIPPINES
COCONUT
PERCENT OF TOTAL 
AGRICULTURAL LAND
ET3 16
SCALE
See Appendix 2.2.
Source: Robert iluke, Shadows on the bond, 1963, p.292.
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attributed to the continual expansion of its agricultural landscape. And 
for obvious reasons, the patterns of expansion in hectarage and yields 
have obscured the facts concerning the relative productivity of the 
industry. If the Philippine coconut industry is to maintain its 
importance in the international market, then it must rely heavily on higher 
productivity per unit of area to counterbalance the dynamic effect of 
population and land constraint factors.
CHAPTER 3
THE REGION AND COCONUT FARMS
This chapter describes the study area. The description is 
divided into two sections: firstly, a brief discussion of the available 
farm resources, labour requirements and farm income and expensesand 
secondly, an empirical analysis on the mean difference of the farm types, 
area and types of labour employed which forms the basis for further 
analysis.
3.1 The Data Set
As has been pointed out, the data for this study were taken from 
a Bureau of Agricultural Economics nationwide survey. The same data set 
were also used in a study of coconut farm resource productivity by Olalo 
(1976). For this reason, this data has been divided into two parts: 
the first part is a descriptive summary using tables adapted from the 
preceding study. This is done with a view to providing general 
information on the farms under study. The second part, on the other hand, 
presents a detailed analysis of the data using statistical averages.
3.1.1 Available Farm Resources
Land - the average farm size in the region is 3.50 hectares 
which ranges from 4.73 hectares in Laguna to 2.23 hectares in Batangas.
The average cropland and effective crop area are estimated to be 3.36 
hectares and 3.40 hectares respectively (see Table 3.1). As shown,
1 A study of 'Farm Income and Resource Productivity of Coconut Farms in 
Southern Tagalog Region' was conducted by Celestino C. Olalo. The 
tables from this study have been adapted to this section.
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Batangas province has the highest cropping index of 104 per cent while 
Mindoro Oriental and Quezon have the least, 101 per cent. The latter 
has indicated that the intensity of land use in these provinces is 
relatively low.
TABLE 3.1
AVERAGE SIZE OF FARM BY PROVINCE, SOUTHERN TAGALOG, 1974*
(per Hectare)
Item Batangas Laguna MindcroOriental Quezon
All
Provinces
Number of Farms a 48 69 38 188 343
Total Farm Area. 2.23 4.73 3.17 3.43 3.50
Cropland Area 2.23 4.53 2.96 3. 30 3.36
Effective Crop Area 2.33 4.63 2.98 3.32 3.40
Coconut 1.82 4.07 2.17 3.06 2.99
Palay .48 .25 .67 .19 .29
bOther Crops .03 .31 .14 .07 .12
Cropping Index (%) 104 102 101 101 101
Notes: a The number of farms is higher than in my study.
b Includes banana, coffee, calamansi, lanzones, gabi, camote, 
cassava, pineapple, corn, eggplant and tomato.
* Source: Olalo 1976, p.148.
Capital - the capital investment of all farms studied averaged 
P14,953. Table 3.2 shows that the greater bulk of investment is in land 
(87 per cent). The remainder is distributed as 5 per cent for farm 
buildings; 4 per cent for work animals; 3 per cent for other livestock 
and only 1 per cent for tools and equipment.
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TABLE 3.2
AVERAGE CAPITAL INVESTMENT PER FARM 
BY PROVINCE, SOUTHERN TAGALOG, 1974
 (in Pesos)
Item Batangas Laguna Mindoro Oriental - Quezon
All
Provinces
Land 7987 36332 8618 6491 12938
Farm Buildings 2314 1029 - 519 815
Tools and Equip­
ment 81 104 178 97 105
Work Animals 790 278 472 760 635
Other Livestock 298 1500 182 175 460
Landlord's „ aCapital 3381 10519 5087 3768 5579
Total 11470 39243 9450 8042 14953
(Per Cent)
Land 70 92 91 81 87
Farm Buildings 20 3 - 7 5
Tools and Equip­
ment 1 b 2 1 1
Work Animals 7 1 5 9 4
Other Livestock 2 4 2 2 3
Landlord's aCapital 29 27 54 47 37
Total 100 100 100 100 100
Notes: a In tenanted farms.
b Less than one peso.
Source: Olalo 1976, p.149.
Credit Facilities - in this region and in the agricultural sectors 
qjf other developing countries t the prime source of financing of farm 
capital is through direct investment from the income stream to the farmer.
relatively low income derived from the farm necessitates external 
assistance in the form of credit. It is an instrument believed to aid
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production. In 1972, there were 206 financial institutions comprised 
mainly of rural banks (78 per cent) and government banks (22 per cent) 
in the region. Given these financial institutions, Table 3.3 reveals that 
a very small number of farmers are borrowers. Out of the 343 samples, 
only 48 samples are observed as borrowers and only 46 per cent of these 
borrowers secured loans from financial institutions such as rural banks 
and the Development Bank of the Philippines (DBP) or Philippine National 
Bank (PNB) while a bigger percentage obtained it from private persons.
TABLE 3.3
PERCENTAGE DISTRIBUTION OF BORROWERS BY SOURCE 
AND BY PROVINCE, SOUTHERN TAGALOG, 1974
Source of Loan Batangas Mindoro Laguna 0riental Quezon
All
Provinces
Number of Borrowers 6 11 9 22 CD
$
Rural Bank - 64 23 9 23
DBP/PNB - 27 33 23 23
Landlord - 9 11 9 8
Private Money
Lenders - - 33 5 8
Others 100 - - 54 38
Total 100 100 100 100 100
Note: a One farmer--borrower in Laguna had two sources of loan.
Source: Olalo 1976, p.159.
Irrigation Facilities - although irrigation is considered to be 
an important factor for increased agricultural production, the irrigation
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facilities in the region hinge entirely on a small-fragmented irrigation 
scheme. In 1970, there were only four types of irrigation such as 
communal systems, NIA supervised, gravity and pump operated ones of 
which a communal type is the most common. With this irrigation scheme,
only 6 per cent of the estimated total alienable and disposable land 
(1,803,805 hectares) was irrigated.
3.1.2 Labour Requirements
Table 3.4 shows the annual labour requirement of coconut production 
and production of other crops on a per farm basis. Farm activities such 
as harvesting, gathering and piling, and husking comprise the greater 
bulk of labour used in the farm. On average, for purely coconut production 
operations on the farm, 69.5 mandays per 2.99 hectares are devoted to 
coconuts. This labour requirement is observed to be highest in Batangas 
province, although it has the smallest farm size, with 91.3 mandays and 
lowest in Mindoro Oriental with only 56.9 mandays.
TABLE 3.4
LABOUR (MANDAYS) REQUIREMENTS OF COCONUT AND OF
OTHER CROPS PER FARM BY PROVINCE, SOUTHERN TAGALOG, 1974
Crop Farm Operations
Coconut
Weeding/Cultivating
Harvesting
Gathering/Piling
Hauling
Sorting
Husking
Copra Making
Other Operations
Other Crops
Total Mandays
Mindoro _Batangas Laguna oriental 2uezon
All
Provinces
91. 3 67.1 56.9 67. 4 69. 5
7. 1 6.6 1.1 1. 1 3. 0
26. 6 14.4 11.7 13. 9 15. 5
18. 6 13.8 10.9 13.,0 13. 7
11. 6 8. 0 3.8 7..0 7 . 5
0. 5 4.0 1.1 4.,4 3..4
23..4 14.2 9.2 11.. 7 13..6
U.5 3.2 15.6 15..5 11..1
2..0 2.9 3.5 0..8 1.. 7
33..1 33.8 8.3 5..2 15.. 2
124..4 100.9 65.2 12..6 84 . 7
Source: Olalo 1976, p.150.
1 A description of the irrigation facilities in the region can be found
in the Provincial Profile Manual of Bureau of Agricultural Economics (1970)
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For all crops, on the average, a total of 84.7 mandays are 
utilized annually per farm. An average of 69.5 mandays are devoted 
to coconut operations and 15.2 mandays for other crop production.
While Batangas farmers reported the highest labour requirement 
for coconut operations with 91.3 mandays, Laguna farmers recorded the 
highest labour requirement for other crops with 33.8 mandays. The least 
was registered in Quezon with only 5.2 mandays.
3.1.3 Level of Farm Income and Expenses
Total Farm Receipts and Expenses
Farm gross margin and net farm earnings are the yardsticks for 
measuring farm profit. The gross margin is defined as gross returns 
less total variable costs while net farm earnings is a measure of return 
to operator's capital, labour and management. In other words, it is 
farm gross margin less fixed costs of production.
Table 3.5 shows the total gross farm receipts and total expenses 
on a per hectare basis. For all farms, gross farm receipts from all 
sources per hectare averaged Pi,625; of this 79 per cent was derived from 
coconut; 10 per cent from other crops; and 11 per cent from livestock and 
poultry and farm by-products.
Gross farm expenses for all farms amounted to P817 per hectare. 
Of this total amount, the landlord's share and hired labour formed a 
large part of farm expenditures, whereas fertilizers and chemicals were 
only a small part.
For all farms, an average farm gross margin of P808 per hectare 
was obtained after deducting the total variable expenses of P817 from the 
total gross farm receipts of Pi,625. The average net farm earnings, on 
the other hand, were P804 per hectare for all farms studied.
TABLE 3.5
33
FARM RECEIPTS AND EXPENSES PER HECTARE
BY PROVINCE, SOUTHERN TAGALOG, 1974 
(in Pesos)
Item Batangas Laguna MindoroOriental Quezon
All
Provinces
Gross Farm Receipts P2647 P1273 P1384 P1660 P1625
Coconut 1582 1041 804 1444 1288
Other Crops 334 114 512 102 167
Livestock and Poultry 712 96 28 113 158
Farm By-Products 19 22 40 1 12
Variable Expenses 1260 667 703 840 817
Planting Materials 41 23 4 4 13
Fertilizers 27 9 1 _ b 5
Farm Chemicals _ b 1 2 _ b 1
Hired Labour 333 126 179 106 140
Unpaid Family Labour 109 *7Z 15 28 25
Landlord's Share 726 496 490 701 628
Others a 24 5 12 1 5
Farm Gross Margin 1387 606 681 820 808
Fixed Expenses 12 4 2 2 4
Depreciation 10 2 1 2 3
Land Tax 2 1 1 _ b 1
Net Farm Earnings 1375 602 679 818 804
Notes: a Includes irrigation fee, interest on loan, and other farm
supplies.
b Less than one peso. 
Source: Olalo 1976, p.153.
As shown in the same table, Batangas farm production was 
comparatively more profitable making Pi,375 net farm earnings. Although 
it ranked first in total farm receipts and total farm expenses, the farm 
gross margin and net farm earnings per hectare were more than twice those 
in Laguna and Oriental Mindoro and more than one and a half times those in
Quezon.
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Costs and Returns of Coconut Farms
Since the farms discussed above have included other farm 
enterprises that contributed to farm expenses and income, it is important 
to look into the solely coconut enterprise in the farm. The costs and 
returns per hectare of the coconut enterprise is reported in Table 3.6. 
The average gross returns per hectare are PI,464 ranging from P2,025 in 
Batangas to PI,104 in Mindoro Oriental.
TABLE 3.6
COSTS AND RETURNS OF COCONUT PER HECTARE
BY PROVINCE, SOUTHERN TAGALOG, 1974 
(in Pesos)
Item Batangas Laguna MindoroOriental Quezon
All
Provinces
Gross Returns P2025 P1184 P1104 P1567 P1464
Cash Variable Costs 360 117 160 110 137
. . „ aMaterial Costs 33 10 2 2 7
Hired Labour 327 107 158 108 130.
Harvesting 105 35 38 37 42
Gathering/Piling 70 18 19 20 20
Husking 72 22 20 19 24
Others || 80 32 81 32 44
Non-Cash Variable Costs 927 579 577
c
796
c
727
Material Costs a 2 — 1
Unpaid Labour 84 38 80 71 59
Harvesting 20 8 19 14 13
Gathering/Piling 6 5 9 10 8.
Husking 14 7 6 12 10
Others 1 44 18 46 35 28
Landlord's Share 841 541 497 725 667
Total Variable Costs 1287 696 737 906 864
Gross Margin 738 488 367 661 600
Notes: a Includes planting materials, fertilizers, farm chemicals and
other supplies.
includes weeding/cultivating, hauling, sorting, copra making, etc. 
c Less than one peso.
Source: Olalo 1976, p.151.
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The variable costs, cash and non-cash, were devoted mostly to 
labour and landlord's share. For all farms, hired labour accounted for 
95 per cent of the total cash variable costs while the landlord's share 
constituted 92 per cent of the total non-cash variable costs.
Among the four provinces, Batangas reported the least percentage 
share of hired labour, 91 per cent, to total cash variable costs while 
Mindoro Oriental and Quezon both registered the biggest percentage, 98 
per cent. Mindoro Oriental, on the other hand, recorded the smallest 
percentage of landlord's share. It accounted for only 86 per cent of 
the total non-cash variable costs compared to Laguna reporting the highest 
percentage of landlord's share, 93 per cent.
The gross margin for all farms was P600 per hectare. Batangas 
farmers registered the highest gross per hectare margin although it had 
accounted for the biggest variable costs and the smallest farm size.
This seems to indicate that coconut farms in this area are better managed 
than the other areas.
3.2 Statistical Tests
Having summarized the main characteristics of the data, statistical
averages are resorted to in order to derive stronger generalizations than
the descriptive ones. As indicated earlier, the descriptive summaries
are concerned with generalizations about the 343 sample population on the
1basis of information provided by the respondents.
1 Farms for which complete information is not available are dropped prior 
to the statistical tests and thus only 308 were included in this study 
as available samples.
Since the study deals with the relative economic efficiency of 
different farm types and farm sizes considering labour as the sole 
variable cost, three statistical procedures are conducted leading to 
further analysis which will be discussed below. The first procedure 
is the application of regression techniques to test whether farm types are 
important or otherwise in determining farm profit whereas the second and 
third procedures use a simple statistical test for the difference between 
two means with respect to farm area and farm mode of employment. These 
tests, therefore, make it possible to highlight the main characteristics 
of the data and to relate to them accordingly.
3.2.1 Test for the Differences in Farm Types
Actually, there are nine farm types involved in the study, i.e., 
pure coconut; coconut and lowland palay; coconut and corn; coconut and 
rootcrops; coconut and fruit trees; coconut and upland palay; coconut, 
palay and others; coconut, fruit trees and rootcrops; and coconut and all 
others. Whether these farm types influence the level of farm profit are 
statistically tested below.
Often assumptions are typically subjected to ad hoc theorizing, 
i.e., those assumptions that are not to be subjected to a test are called 
the maintained hypothesis and the remaining assumptions that are to be tested 
are the testable hypothesis. Accordingly, the testable hypothesis is that 
farm types are not important in determining farm profit while the maintained 
hypothesis is that different farm types are on the same production function.
Based on a priori economic reasoning, a set of factors which are 
believed to influence farm profit is laid down. Farm profit (dependent 
variable) is affected by several explanatory variables such as area, age 
of trees, capital, wage, farm tenure and farm types. A clear and full
description of these variables are to be discussed in the next chapter.
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Using a stepwise regression technique, in order to test the 
importance of farm type, the statistical test can be formulated as:
V S5 = B6 = .....  ‘ 612 = 0
V 65 ■ B6 “ .....  = B12 * °
where B.s are the regression coefficients. Mathematically expressed, the 
null and alternative hypotheses state, respectively, that:
Bo + 61X1+ B2X2 + S3X3 + B.X. + e4 4 (3.1)
Bo + 6 x + 6 X + ...........+ B X + e (3.2)1 l P2 2 12 12a
where X,s are the independent variables and IIs are farm profits. As shown,
the hypothesis that the model including farm types represents an improvement
over the one excluding them would be accepted if the calculated F-value is
greater than the given F-value at a given level of confidence.
The null hypothesis (3.1) expresses how the four variables, namely,
wage, area, capital and age of tree influence farm profit. The alternative
hypothesis (3.2), on the other hand, shows the influence of the given
variables as well as the nine farm types which are treated as dummies. It
is worth mentioning that in the estimation process involving the various
farm types, one of the dummy terms is dropped from the model to avoid
. 1singularity of matrix.
The test gives a statistically good result. The hypothesis that 
farm type is not important is rejected (see Table 3.7). Based on this 
finding, with reference also the unavailability of data for other crops 
which was pointed out in an earlier chapter, only coconut areas are to be 
considered in the main analysis. Thus, only two farm types are delineated: 
monoculture coconut farms and mixed coconut farms.
1 For a detailed exposition of the subject on singularity of matrix, consult
Huang 1969, pp.163-71.
38
TABLE 3.7
RESULTS OF F-TEST OF THE HYPOTHESIS THAT FARM
*
TYPE IS NOT'IMPORTANT
Factors Degrees F Ratio Hypothesisof Freedom (.05) Accepted
61 , $2>$3 , B4,&5
25,67,08'^9,3lO 
6l 1,612
12,295 1.59<1.94 No
Note: * See Appendix 3.1 for statistical estimates.
The F-ratio used is F = (RSS^ - RSS^) ESS
k-h n-(k+1)
where, RSS = Regression Sum of Squares in the First Model.
RSS = Regression Sum of Squares in the Second Model.
k = Total Number of Output Coefficients in the Second Model,
h = Total Number of Output Coefficients in the First Model,
n = Total Number of Observations.
3.2.2 Test for Difference in Farm Size Within the Region
To test the hypothesis that average farm size is the same within 
the region it is necessary to test for differences between the means of 
farm area of the four provinces involved. This, being the procedure, 
has selected Laguna as the reference point of comparison owing to its 
bigger average farm size. The results to be achieved will help to indicate 
the prevailing relationship of farm sizes within the region.
Since samples are independently drawn, an F-test for homogeneity 
of variances is conducted prior to a t-test for mean difference. Following
this procedure, all the statistical results are shown in Table 3.8. Laguna
and Batangas, as shown in the table, have no significant mean difference 
whereas Mindoro Oriental and Quezon are found to be significantly different 
from Laguna at the 10 per cent and 5 per cent levels of significance,
respectively.
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3.2.3 Test for the Difference in Mode of Employment in the Region 
An important input in the list of variables in the model is labour. 
It is defined as the number of man equivalent days spent in coconut 
production. As shown in Table 3.9, Batangas and Laguna farms, on the
TABLE 3.8
RESULTS OF T-TEST FOR AREA MEAN DIFFERENCE
Province Calculated Table
(Average Farm Size) T f .05 f .10
Laguna - Batangas .4906 1.645 1.282
(2.62) (1.72) * *
1.4690Laguna - Mindoro Oriental 1.645 1.282
(2.23)
Laguna - Quezon 2.0663 1.645 1.282
(2.58)
Notes: * Significant at the 5 per cent probability level.
** Significant at the 10 per cent probability level.
TABLE 3.9
PERCENTAGE DISTRIBUTION OF FARMS 
BY TYPES OF LABOUR EMPLOYED
Province TotalSamples
Family- il-Wage Based Hired ,bBased Total
Number % Number %
Batangas 42 23 54.8 19 45.2 100
Laguna 63 23 36.5 40 63.5 100
Mindoro
Oriental 25 14 56.0 11 44.0 100
Quezon 178 103 57.9 75 42.1 100
Total 308 163 52.9 145 47.1 100
Notes: a Family-wage based farms refer to farms in which 50 per cent
of the labour requirement is supplied by the operator and
his family members.
b Hired-wage based farms refer to farms in which more than 50 
per cent of the labour requirement is hired labour.
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average, have employed more hired labour on their farms. About 45.2 
per cent and 63.5 per cent of farmers in Batangas and Laguna, respectively, 
have more than 50 per cent of hired labour out of the total labour utilized 
in the farm. On the other hand, Mindoro Oriental and Quezon farms have 
indicated that most of the farmers depended mainly on family labour.
The above simple presentation of farm labour employment does not 
provide enough ground for a generalization, hence a statistical test for 
labour employment in each province is carried out.
The statistical results are summarized and reported in Table 3.10. 
Batangas and Laguna farms have shown no significant mean difference in 
family-wage and hired-wage based farms. Mindoro Oriental and Quezon 
farms, on the other hand, have been found to differ in their mode of 
labour employment, that is, there is significant difference between family- 
wage based and hired-wage based farms in these provinces.
TABLE 3.10
STATISTICAL TESTS FOR MEAN DIFFERENCES BETWEEN 
FAMILY-WAGE BASED AND HIRED-WAGE BASED FARMS
Provinces Calculated
Table
T f .05 f .10
Batangas .0404 n.s. 1.684 1.311
Laguna .3573 n*S' 1.671 1.311
Mindoro Oriental 1.8285 1.711 1.318
Quezon
* *
1.5755 1.653 1.311
Notes: * Significant at the 5 per cent and 10 per cent
probability levels.
** Significant at the 10 per cent probability level.
n.s. Not significant.
The statistical results show that Mindoro Oriental and Quezon 
farms have an apparent discrepancy in their labour utilization. This 
seems to suggest that seasonality of agricultural employment in these 
areas has a considerable impact on the prevailing wage rate.
3.3 Summary
Statistical evidence, provided by various tests, emphasizes the 
main characteristics of the data. With the established importance of 
farm types in the determination of farm profit, it is delineated that 
monoculture coconut farms and mixed coconut farms should be the basis 
for further analysis of the study. Whether mixed coconut farms regardles 
of farm size are relatively more efficient than the monocrop coconut farms 
is to be analyzed later. Furthermore, the importance of farm size in 
determining relative economic efficiency of farms will also be a part of 
the analysis. The statistical inference on the differences of farm size 
in Laguna compared to Mindoro Oriental and Quezon facilitates the 
designation of Laguna-Batangas provinces, without significant mean 
difference in their farm size, as one group of farm while Mindoro Oriental
Quezon forms the other group.
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CHAPTER 4
FUNCTIONAL APPROACHES OF MEASURING EFFICIENCY
This chapter reviews the major functional models involved in 
measuring efficiency, culminating in the selection of the model chosen 
for the study. The review is undertaken with a view to perceiving a 
number of points about their functioning. The presentation is divided 
into three sections. In the first section, the production function 
approach is discussed with reference to several estimation techniques 
available for the approach. The next section outlines the theoretical 
framework of the profit function approach as the alternative way of 
measuring relative economic efficiency. The specification and measurement 
of the variables used in the study are contained in the last section.
4.1 Production Function Approach
A production function is a mathematical expression showing the 
transformation of a given set of inputs into a set of outputs. Several 
algebraic forms may be used and there is no presumption that a single 
form should be appropriate under all conditions (Heady and Dillon 1961).
Yotopoulos (1967) has pointed out the difficulties underlying 
the choice among alternative functional forms, that is, the one that 
adequately describes the logic and mechanics of the production process. 
However, let us rely on the 'unrestricted Cobb-Douglas' form for this 
study mainly because it is an equation linear in the logarithms of the 
variables since its log linear form permits easy calculation of the frontier
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production function through the use of conventional linear programming 
packages.
4.1.1 Average Production Function
In the study of efficiency, the Cobb-Douglas production function 
has been commonly applied. This can be attributed mainly to two basic 
reasons: firstly, it has basic consistency with the established body of
economic theory; and secondly, it possesses computational simplicity.
Several economists have given comprehensive outlines of the Cobb- 
Douglas function, e.g. Heady and Dillon (1961), Nerlove (1965), Goldberger 
(1968) and Klein (1969).
While several economists have provided good discussions of the 
function, it is also not free from criticisms. Yotopoulos and Nugent 
(1976), for one, have discussed the functions unrealistic properties such 
as unitary elasticity of substitution among factors or the strictly linear 
expansion path of the model. Likewise, Sau (1971) and Anderson and Jodha 
(1973) have warned against the uncautious and uncritical use of the Cobb- 
Douglas function and its interpretation particularly in the study of 
allocative efficiency.
The Cobb-Douglas function, average production function, in its 
common form is
m B •
Yj So n x.1B 13 (4.1)
where, y. = output of farm j (j=l,2...,n)I
x = factor i used by farm jMg
B. = parameters associated with the i factor-use
of x. (i=l,2,..I,m) 
i
0 the efficiency parameter
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By expressing the function in log form, linearity is obtained 
and expressed as:
m
y. = 3q + n 6. x. .
3 i=l 1 13 (4.2)
Equation (4.2) expresses the exact linear relationship between the
variable y. and the m explanatory variables x , x ,..., x .3 12 m
In order to estimate equation (4.1) from the sample, the error 
term is usually introduced as:
m I.
y . = Bo H x.1 e . 
3 i=l 13 3
(4.3)
which can be written in log linear form as:
m
Y. = 6n + n 3. x. . + E.
i=l i 13
(4.4)
where, Y.3
13
50
= log e (y.)
= log e (x..)13
= log e (30)
log e (e .)3
The error term E. in equation (4.4) is assumed to measure the 
difference in the technical efficiency and Bq therefore represents the 
average efficiency level.
When using the Ordinary Least Square method (OLS), the sample 
estimates of equation (4.4) would be in the form:
mY. 8 If I 1 || x. . I U. (4.5)
3 i=l 1 13 . ]
where B. (i=l,2,...,m) are the OLS estimates of the B.S which will be the
45
best linear unbiased estimates1 (BLUE) provided its conditions are 
satisfied.
The Cobb-Douglas function, on the other hand, has basic properties 
directly relevant to the study. These properties are discussed below:
(1) The marginal product of a factor is obtained by taking the first
partial derivative of equation (4.1) with respect to that factor assuming 
all other factor levels being constant. Neglecting the subscript j, it 
is expressed as:
MPP =
X . ox.1 1
= 6.Bn xn m
B.l Y_x.i (4.6)
(2) The coefficients B. (i=l,2,...,m) are the output elasticities of
the respective factors of production, each of which remains constant through­
out the production surface. This is clear since the elasticity of 
production with respect to an output can be derived from the marginal 
product. The output elasticity of the i*" factor x^ is of the form:
X, 6y
nyx. = ------ i—i y 6x.i
x.
B.i (4.7)
1 The OLS method has been discussed in many econometric books. For some 
references, refer to Pindyck and Rubenfeld (1976) and Koutsoyiannis 
(1973) .
Furthermore, equation (4.7) is equivalent to:
5y_
6x. i x.1
indicating that the marginal product of the i^ factor is proportional to 
the average product multiplied by its exponent.
m
(3) The sum of the output elasticities, i.e. , £ 3. measures two
i=l 1
things: first, the degree of the homogeneity of the function and second, 
the returns to scale. The returns to scale are increasing, constant or 
decreasing depending upon the sum of 3. being greater than, equal to or 
less than unity respectively.
(4) Equation (4.6), i.e.:
MPPx.l 1 X.1
indicates that the marginal physical product changes as the input levels 
are changed. By differentiating the above equation again, it becomes:
= 3.(6. )ox.2 l r-1 x.2l l
(4.8)
Since 3.<1, the right-hand side of equation (4.8) will be negative.
Thus, ceteris paribus, marginal productivity declines for increasing 
levels of factor use.
(5) Marginal productivity is often used to evaluate the allocative
efficiency of individual firms or industries. Under the assumption of 
perfect competition, the highest efficiency in resource use occurs at the 
point where the marginal value product of each of the resources, say the
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i factor, is equal to its marginal cost or factor-product price ratio. 
. thThus, for the 1 factor:
MPPx. 1
s -y-
i x,i
(4.9)
. thwhere, P is the price of the i factor and P is the price of the x. y
product. Hence, under perfect competition the difference between the 
marginal value product of a factor and its opportunity cost measures the 
degree of allocative inefficiency of the firm or industry under 
consideration.
(6) Generally speaking, if it is assumed that the maximization 
condition of equating marginal revenue to marginal costs holds true not 
only in the agricultural sector of the economy but also in the other sectors 
of the economy, then private maximization leads to Pareto optimality with 
respect to national welfare. In other words, nobody could be made better 
off without somebody becoming worse off.
(7) Finally, equation (4.5) represents the average production function. 
The output estimate Y calculated from this function indicates the average 
output level in log form which an average farm-firm could obtain from a 
given set of factors. The efficiency index is calculated relative to 
this estimated average function. In mathematical form, the index of 
technical efficiency is:
Y .
-J- = antilog(Y . - Y.) (4.10)
Y j j
, .th . _.where Y is the log of the observed/actual output of the ] farm-firm|
and Y is the estimated/calculated level of output given by equation (4.5).
j
4.1.2 The Frontier Production Function
To estimate the maximum productive capacity of a firm or industry, 
a frontier function has been suggested as the most appropriate form.
Carlson (1956) defined it as expressing the maximum product obtainable 
from the combination of factors at the existing state of technical 
knowledge.
In 1957, Farrell proposed a measure of productive efficiency for 
processes involving multiple inputs using aggregated agricultural data 
from the (then) 48 states in America. Similar studies focusing on 
technical efficiency are those of Solow (1959), Mundlak (1961), Nerlove 
(1965), Seitz (1970) and Timmer (1970) and on price efficiency are those 
of Hopper (1965), Yotopoulos (1967) and Lau and Yotopoulos (1971, 1973).
Farrell's approach is directed towards the estimation of an 
efficient production function from observations of inputs and outputs of 
a number of firms. Under the assumption of constant returns to scale, 
each firm can be represented by a point in an input-output space as shown 
in Figure 4.1. Each observation represents the input combination used 
by a given firm to produce one unit of output.
As shown in Figure 4.1, the efficient production function can 
be specified in the form of a unit isoquant and the problem thus reduces 
to estimating such an efficient isoquant from the scatter diagram. Given 
the assumptions that the isoquant is convex to the origin and nowhere has 
a positive slope, the curve Qq represents the most pessimistic estimate 
of the efficient isoquant. The frontier is called pessimistic since 
additional information will either be inefficient and thus leave the curve 
unaffected or will be more efficient and move the curve towards the origin
(Bressler 1970).
49
FIGURE 4.1
TECHNICAL AND PRICE EFFICIENCY
unit of output
/unit of 
output
The curve Q can also be viewed as the locus of the various o
combinations of factors that a technically efficient farm-firm might use 
to produce one unit of output. The position of the curve Q is such that 
no observation lies between it and the origin. This means that no farm- 
firm can produce a unit output with a combination of factors that lie to 
the south-west of the estimated frontier, i.e., involving less quantities 
than is being depicted by the isoquant. Hence, all firms that operate 
at the frontier curve (Q ), such as M, Q, Q' and N are said to be 100
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per cent technically efficient while all those above O such as P and P^o
are technically inefficient.
The degree of technical inefficiency of say firm P is defined 
as the ratio of the distance between the origin and point Q on Q to the 
distance between the origin and point P. In mathematical terms,
TE OQOP
indicating the proportion to which all factors could be reduced if
production was carried on with the same factor proportions but at the
technically efficient level by firm P.
Firm Q', on the other hand, is price efficient. It satisfies
the condition of marginal product of factor and the marginal product
of factor X on their ratio equals, respectively, the price of factor X^
and the price of factor X^ and their ratios. Alternatively, a firm may
minimize the cost of producing a stipulated level of output. The line
SSv is an isocost line, which indicates the minimum cost for producing
output Q at given prices. By the same arguments as above, a position o
of price efficiency is at Q' where the isoquant is tangent to the isocost
line. The cost at Q' is equal to the cost at R, thus the price efficiency
of firm Q can be expressed as:
PE OROQ
To sum up, technical efficiency is measured relative to the 
isoquant while price efficiency is measured relative to the isocost line. 
Given these two components, the economic efficiency of a firm, say P, is
measured as:
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EE OR OQ OQ " OP
OR
OP
And from this, only firm q' is economically efficient. Therefore, 
technical and price efficiency taken together are necessary and sufficient 
conditions for economic efficiency given the underlying production function.
Although Farrell's approach seems to generate a function that 
corresponds to a theoretical ideal function in contrast to the average 
functions derived through regression analysis, Farrell's approach has been 
subjected to criticisms. Mainly, such criticisms are as follows:
(1) Bressler (1967) maintains that Farrell's approach 
disregards the information available in the vast 
majority of observations and uses only marginal ones, 
i.e. the observations on the frontier envelope;
(2) Nerlove (1965) criticized the assumption of constant 
returns to scale; and
(3) Hall and Winsten (1959) believe that Farrell's 
approach neglects the differences in the environment 
of the various samples being compared.
Later, however, Aigner and Chu (1968) proposed a mathematical 
programming method which is more general than Farrell's method in that: 
first, it utilizes all the information contained in the data and second, 
the assumption of constant returns to scale does not need to be made.
Hence, the Aigner and Chu method has three basic underlying assumptions:
(1) the disturbances are of one sign, i.e., the
observed points in the production space lie either
on or above the frontier;
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(2) errors of measurement are negligible; and
(3) differences in technical efficiency are 
included in the disturbance term.
Briefly, the proposed method by Aigner and Chu can be viewed 
with reference to the earlier section. Starting with a Cobb-Douglas 
function, equation (4.4), the problem is to estimate its parameters 
subject to the above three basic assumptions. In other words, production 
function equation (4.4) should be estimated such that: 
m
E 6. X.. = Y. - Y 
■ 1 ^ 3 j (4.11)
where the variables have the same meaning as before.
From equation (4.11), it becomes evident that only efficient 
firms satisfy this condition. Furthermore, as the error terms are 
assumed to lie only on one side of the frontier, a linear programming 
technique can be used to estimate the desired frontier.
The estimation procedure is done by considering the linear sum 
of errors as the objective function. However, as the data is usually 
subject to observational errors, the procedure should be to estimate the 
frontier function by minimizing the sum of residuals as a linear loss 
function. That is:
n n m n
min E = £ E B. X.. - £ Y. (4.12)j=l j=l i=0 | H j=l 1
where n is the number of farms-firms. Minimization of the objective
function (4.12) using a linear programming technique requires stating
the usual constraints and the non-negativity condition. These are:
1 | >
(1) subject to | p X.. -U i 1 Y . D (4.13)
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(2) 6.-0 l i=0,1,2, . . .,m (4.14)
However, since the sum Z Y. remains constant for a given setE» |
of data, minimizing (4.11) is equivalent to minimizing:
I m |
1 Z 6. x
j=l i=0 1 ft
which when divided by n, i.e., the number of firms leads to:
(4.12a)
(4.12b)
where,
Z 6. X. 
i=0 1 1
1 n
X. = — Z X.. and X = 1 l ' n , , i] o3=1
To summarize Aigner and Chu's approach, the three components of 
the linear programming method are:
m
(1) min Z 6.X.
i=0 1 1
(2) subject to,
1 | >
+ 6 x + 6 x + ... ... + M , -l 11 2 21 m ml
- - >
+ 6 x + 6 x + ... ... + M -1 12 2 22 m m2
6 + 6 X, + 6 x + ..... + 6 X > Y0 1 In 2 2n m mn - n
(3) the non-negativity condition, i.e.,
V V «2...  Bm 0
54
(4) th0 can be estimated using a 1 ineair programming 
package.
The B^s indicate the output level (in log form) which only the efficient 
firms can obtain from a given set of factors.
Once the frontier function has been estimated, the efficiency 
index can be calculated relative to the frontier. To recall, the index 
of technical efficiency as given by relationship (4.10) is:
Y .
|l§ = antilog of (Y. - Y.) (4.15)
Y. ID *
1
where Y is the log of the observed/actual output of the jth firm while 
- m
Y. = £ B. X.. is the calculated/estimated output.
3 i=0 1 13
The efficiency index can be explained graphically showing a 
production function in isoquant space with non-constant returns to scale. 
All isoquants should be drawn rather than only the unit isoquant. 
Furthermore, these isoquants are efficient in the sense that they have 
been derived from the frontier production function in input-output space 
following the Aigner and Chu method.
As shown in Figure 4.2, farm-firm j uses X of the first input 
and X^ amount of the second input to produce one unit of output, i.e.,
Y = 2. However, the quantities of both inputs used by firm j are 
sufficient to produce two units of output if firm j was an efficient one. 
Hence, the degree of farm-firm inefficiency is:
2
2 .50.
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FIGURE 4.2 
EFFICIENCY INDEX
4.2 The Profit Function Approach
In economic terms, efficiency is often confused with other 
concepts such as intensity of production, productivity and, most often, 
with the profitability of production. Although all terms refer to a 
situation in which achievement of maximal output through transformation 
of a given set of factors of production is solely aimed at, the precise 
definition adopted for this study depends very much on the use to which 
measurements of efficiency are to be applied. In this context, the 
study recognizes a definition that is based on an analysis of the relation
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between the resources to be employed (inputs) and the results achieved 
(output). Therefore, the study recognizes that the most profitable is 
that which gives the largest output (returns) over input (cost).
As pointed out in the earlier section, the concept of economic 
efficiency encompasses both price and technical efficiency. Although 
sophisticated Cobb-Douglas production functions and linear programming 
techniques could measure price and technical efficiency, they are unlikely 
and inappropriate to capture economic efficiency as a single concept of 
efficiency. The inability of these techniques to provide allowances 
(i.e. , existence of market imperfections and/or differences in endowments 
of fixed factors of production) has proven their inadequacy for making 
interfirm comparisons of economic efficiency and hence as tools of 
analysis suitable to the objectives of the study. Nevertheless, recent 
economists have developed a model capable of incorporating interfirm 
differences. This functional approach is known as the profit function 
model I
The profit function is recognized to have strong starting points 
such as: it allows for interfirm differences in technical efficiency; 
it allows for mistakes in maximization, i.e., differences in price 
efficiency; and it allows for imperfect markets by entering the prices of 
outputs and of the variable factors directly into the functional form.
The incorporation of these differences in the model has strengthened its 
relative superiority over other functional models. Moreover, since the 
study is intended to concentrate on farm profit, necessitating dependence 
on the profit function model, this functional approach is chosen as an 
appropriate model for the study. Its theoretical framework is outlined
below.
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4.2.1 The Profit Function
Since economic efficiency is always basically a relation between 
the prime costs and the results of production, a Lau-Yotopoulos profit 
function (L-Y model) with an implicit Cobb-Douglas production function 
is applied for the analysis.
To start with, let the farm-firm production function be written as:
V = F(X. ,...,X ; Z , Z ) (4.16)1 ml n
where V is total output, X are the variable inputs, and Z are the fixed 
inputs.
Profit, as defined, is total value of output minus current total 
variable costs. In mathematical notation,
m
P" 1 pF(X , . . . , X ; Z ...., Z ) - | q" . X. (4.17)
c 1 ml n 333=1
where, P ^ = profit
P = unit price of output
q'. = unit price of the jt variable input
Noticeably, the fixed costs are ignored since they do not affect the 
optimal combination of the variable inputs.
Assume that a firm maximizes profits given the levels of its 
technical efficiency and fixed inputs. The marginal productivity 
conditions for such a firm are:
p6F^X1Zl=q. j=l,...,m (4.18)
j 3 1
1 The L-Y model presented is a condensed summary. For detail and
specific discussion of the model, see Yotopoulos et al (1976), pp.90-100.
By using the price of output as the numeraire, define q. 5 q',/p as the 
. . , . _ . th .normalized price of the 3 input. Equation 4.18 can then be rewritten
as:
sf
= qj 1=1, • • - ,rn (4.19)
By similar deflation by the price of output and defining P as the normalized 
restricted profit, also referred to as the unit-output-price profit (UOP), 
equation 4.17 can be rewritten as:
p ' m
P = - = F(X. , . . . , X ; Z, , . . . , Z ) - £ q. X. (4.20)P 1 ml n mj | I
Equation 4.19 may be solved for the optimal quantities of variable inputs, 
denoted X.*1s, as functions of the normalized prices of the variable inputs, 
and of the quantities of the fixed inputs,
X.* = f. (c,Z)D I j=l,...,m (4.21)
where q and Z are the vectors of normalized input prices and quantities 
of fixed inputs, respectively.
By substitution of equation 4.5 into equation 4.1, the normalized 
restricted profit function is obtained:
m
II = p F(X *,..., X *; Z , ..., Z ) - £ q X *1 ml n _.=1 3 3
G(P'V   V'" Z1   Zn)
(4.22)
The profit function gives the maximized value of the profit for each set 
of values (p; q q^; Z^ . . . , Z^) . Observe that the term within
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parenthesis on the right-hand side of equation 4.22 is a function
only of q and Z. Hence, using p as a numeraire, the normalized restricted
profit function can be written as:
*
n = G (qi,..., qm; Z ,Z ) (4.23)
Thus profit is expressed as a function of the prices of the variable factors 
of production and the quantities of the fixed factors of production.
4.2.2 Relative Economic Efficiency
The test of relative economic efficiency has been built on the 
observed interfirm differences, such as interfirm differences in technical 
efficiency; differences in abilities to equate marginal value product of 
each factor to its marginal factor cost (differences in price efficiency); 
and the possibility that firms may be operating at different sets of 
market prices.
Following the Cobb-Douglas production function, in the short run 
involving some fixed resources, the economic efficiency can be measured 
through the L-Y profit function of the form,
m * n *It = A* n q. % n Z. (4.24)
j=l 3 j=l 3
where H = profit
tilq = the real price of the j variable factor of
j
production (deflated by the price of output)
Z = the quantity of the j*" fixed factor of production
j
a 3 = the coefficients of prices of variable factors and
j' j
quantities of fixed factors, respectively
A* — Constant/scale factor which encompasses the group- 
specific factors of technical and price efficiency
As the model postulates, given comparable endowments, identical 
technology, and normalized input prices, the normalized restricted profits 
of two firms should be identical if they have both maximized profits.
If one firm is more price-efficient or more technically efficient than 
the other, the normalized restricted profits will differ even for the 
same normalized input prices and endowments of fixed inputs.
Given two firms, the situation can be presented for each of two 
groups of firms with the underlying production functions as:
V1 1,11A F (X , Z )
2 2,2 2,V = A F(X ,Z )
(4.25)
where V, 
identify
X and Z carry the same definition stated earlier and superscripts 
the group of firm. The marginal conditions are given by:
6A1F(X1,Z1)
m
6a2f(x2,z2)
iSX2
1 1 
= kj qj
2 2 k. q.3 3
(4.26)
k 1 > 0 k. >0 j=l,...,m
3 " 3 -
In the concept of relative efficiency, two or more groups of firms
are compared on the basis of two rules of reference. The first one allows
for neutral differences in the production functions in terms of the group-
1 2specific technical efficiency parameters, A and A . The second, on the
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other hand, allows the group of firms to vary in terms of price efficiency, 
that is, in the degree to which they are successful in equating the values 
of marginal products to the firm-specific real factor prices, through
the introduction of the group-specific and variable-input-specific k's.
If, and only if, two groups are equally price efficient with respect to 
all variable inputs, then k_. | k, ‘J j=l, . . . ,m. Thus economic efficiency
has been defined to encompass both technical and price efficiency. In 
terms of the notations used, therefore, the null hypothesis of equal 
relative economic efficiency for group 1 and group 2 implies that A =A 
and k"*"=k^ .
Technical efficiency and price efficiency are presented in 
equations 4.25 and 4.26 respectively. Substituting these equations into 
equation 4.21, a generalized form of profit function for both firms is 
formulated. Following the Cobb-Douglas case, characterized as a non­
linear but linear in log, the generalized profit function (L-Y model) can 
be transformed into log form. Thus,
In II 1
1 m l n
In A* + £ a* In a + £ 6* In Z 1 (4.27)
2 (4.28)
with the estimated coefficients defined as follows:
a. (l-y)I
-1 (4.29)a*1
3. (l-y) 
i
-l (4.30)
m
i=l 1
£ a. < 1where y
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It is to be noted that if A -A and k =k , in equations 4.27 and
12 17 4.28, then A*=A*, and thus the two functions In H and In Ii should be
identical. This implies that In (A*/A*) = 0. Therefore, the equal
relative efficiency hypothesis can be tested through a firm dummy
variable in the logarithmic normalized restricted profit function and then
it can be examined to see whether its value is equal to zero. The final
estimating equation then becomes:
m n
In n, = a + D + I a* In q. + § 6* In Z (4.31)
0 j=i 3 3 j=i 3 5
where D represents the farm-firm dummy variable.
4.3 Specification and Measurement of Variables
In econometric model formulation, one major problem is of 
specification. Griliches (1957) has argued that complete control over 
specification error is impossible. The most common specification error 
is caused by the omission of relevant variables due to unavailability of 
a complete data set. Omission of variables, however, does not necessarily 
bias the estimated parameters, unless the omitted variables are correlated 
with the included variables. If the included variable is positively, 
negatively or zero correlated with the omitted variable, then the estimated 
coefficients will thus be biased upwards, downwards or have no bias 
respectively.
Recognizing that the study depends mainly on cross-section data 
from 308 farms, the specification of variables is confined within the limits 
of the available data. Consequently, some obvious errors in the
specification cannot be avoided.
4.3.1 Measurement of Variables
Given the above assumption, the variables are selected on a priori 
grounds. A brief description of the variables as well as the notations 
used is presented below.
Profit (II)
Labour (N)
Land (L)
Capital (K)
the profit from coconut production. It is derived by 
subtracting total variable costs from actual gross 
incomes from coconut production for each farm divided 
by the price of coconut for each farm.
the total labour input per farm measured in mandays, i.e., 
one manday is equal to 8 hours of work. Both family and 
. hired labour are included and family labour services are 
valued as those of the hired labour at the prevailing wage 
rate during the reference period. By dividing the total 
labour costs by the total mandays utilized in the farm, 
the farm wage rate (W) is determined. Due to unavail­
ability of data, no attempt has been made to correct 
quality differences of labour input.
the land input measured as hectares of coconut grown 
per farm. In this study, land quality is assumed to 
be homogeneous within the study area due mainly to non­
availability of data.
the capital services of tools and equipment going to 
coconut production per farm. The capital service cost 
is computed at a uniform interest rate of 12 per cent per 
annum which was the on-going bank rate during the reference
period.
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Age of Trees (A) -
Tenure (D )
1 hi
Farm Type/Size 
Dummy (DT/Dg)
weighted age of trees. Since there are three age 
groups in the study, it is believed that assigning 
weights to the age of trees will give the quadratic 
fit of the age variable (Etherington 1973) . 
dummy for farm tenure. Only two tenurial status
are embodied in the analysisowner and tenant. A 
farmer is an owner if he owned all the land he and 
his family actually tilled. A tenant farmer, on the 
other hand, is a farmer who may either be a part- 
owner, lessee or share-tenant, who has to pay rent 
regardless of production.
represent farm type and farm size dummies. Dt is the
notation used in farm type analysis. It takes the
value of one for monoculture coconut farms and zero
for mixed coconut farms. Dg is the notation used
for the farm type analysis involving farm size. It
>has the value of one for large farms (- 2.62 hectares 
and 2.58 hectares in Laguna-Batangas group and Mindoro 
Oriental-Quezon group respectively) and zero otherwise.
4.4 Summary
A theoretical discussion of the functional approaches of measuring 
efficiency has been presented in this chapter. This prior discussion has 
been undertaken with the view of making a positive contribution towards 
understanding the theoretical framework of the L-Y model outlined in the 
chapter. Specification and measurements of variables involved in the study 
have been discussed in the latter section of the chapter.
CHAPTER 5
EMPIRICAL PROFIT FUNCTION
This chapter is devoted to the presentation of the empirical 
results of the model concentrating on the interpretation of the estimated 
parameters. Presentation of the results is in two sections. In the 
first section the relative economic efficiency of farm types is discussed. 
The second section, on the other hand, provides the results of relative 
economic efficiency of farm type with respect to farm size.
5.1 Relative Economic Efficiency and Farm Types'*'
The first test for relative economic efficiency in coconut 
production compares the economic efficiency of the monoculture coconut 
farm type with the mixed coconut farm regardless of farm size.
As explained in Chapter 4, a profit function with implicit Cobb- 
Douglas production function is adopted for this study. Following this 
procedure and the result of the test in farm type difference in Chapter 
3, Section 3.2.1, a regression analysis is carried out to determine 
whether causal relationship exists between the dependent and independent 
variables of the form:
In n = aQ + DT + Dte + In W + S1 In L + 
32 In K + S3 In A
(5.1)
1 There are nine (9) farm types considered in the analysis. 
3, Section 3.2.1 for a discussion of these farm types.
See Chapter
66
where,
II 1 In of profit
W = In of wage rate
L = In of cultivable land in hectares 
K = In of interest on capital
A = In of weighted age of coconut trees
= tenurial dummy variable, with tenanted farms taking 
the value of one and zero for owner-operated farms 
D = dummy variable for farm type, with value of one for 
mixed coconut farms and zero for monocrop farms
The dependent variable, profit, is defined as total revenue less
total variable costs divided by the price of coconut for each farm. It
is believed to be influenced by the abovementioned several independent 
1variables. 1
1 As pointed out in the latter section of Chapter 4, the choice of
variables was based on a priori notion. Actually, the variable list 
originally included number of trees as one of the independent 
variables in the estimation procedure. Multicollinearity, as expected,
has been encountered. Variables such as area and number of trees are 
observed to be highly correlated (see Appendix 5.2). . With multi-
'collinearity, the estimated coefficients may be unreliable; variances 
may be large resulting in an insignificant or inefficient coefficients; 
and the acceptance region for the hypothesis will be wide. Kmenta 
(1971) has argued that the presence of multicollinearity provides a 
weak test for discriminating between true and false hypotheses. . As
such, a re-specification of the equation will be a good alternative 
to treat the problem of multicollinearity. Hence, omission of one 
of the variables which is highly correlated seems to be the only 
corrective measure available and thus the number of trees, as a variable, 
has been dropped from the model. Area has been retained as it is a 
useful variable in the sense that its addition increases substantially
the R2.
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To carry out the estimation procedure, the study has resorted 
to assumption and ad hoc theorizing. As pointed out earlier, the study 
has recognized labour input employed in the farm operation as the only 
variable cost. Because of lack of data on other variable inputs, it 
is assumed that the other variable costs have a negligible share in farm 
profit. Similarly, a maintained hypothesis that the production function 
is identical for both farm types as well as farm sizes up to a neutral 
efficiency parameter is laid down. This implies that the coefficients 
corresponding to In W, In L, In K, and Ln A are identical for monoculture 
coconut farms and mixed coconut farms as well as for large and small farms.
Assuming homoscedasticity,1 the profit function can be estimated
with a least square estimator, which in this case turns out to be minimum 
variance, linear and unbiased.
5.1.1 Zero-Order Correlation Matrix
Table 5.1 presents the correlation matrix between farm profit and 
the independent variables wage, area, capital, age o‘f trees and the dummy 
variables, namely, farm tenure and farm type. All the independent 
variables, except the wage and farm type dummies, are positively correlated 
to profit. The highest correlation is observed between profit and area 
while the lowest is observed between profit and wage. 1
1 Conceptually, there may be reason to believe that error terms associated 
with very large firms have larger variances than error terms associated 
with smaller firms. In this line of argument, Chu (1968) and 
Koutsoyiannis (1973), among others, have provided various tests to 
detect heteroscedasticity although none of these tests is an exact test. 
However, Spearman's rank correlation test, being the simplest in 
computation, is used in this study. The test, shown in Appendix 5.1, 
has shown low values of rank correlations among pairs of variables and 
thus attesting to the presence of homoscedasticity.
TABLE 5.1
ZERO-ORDER CORRELATION MATRIX FOR FARM TYPE
D DVariables n W L K A T TE
Profit (H) 1.0000
Wage (W) -.0357 1.0000
* * * *
Area (L) .5770 .0792 1.0000
* * * *
Capital (K) .0932 .2088 .1614 1.0000
* * *
Age of Trees (A) .1015 .0097 .1234 -.1526 1.0000
* * * * * *
Farm Type Dummy (D )T -.1327 .2733 -.0025 .1929 .0897 1.0000* * * ** *
Farm Tenure Dummy (D )TE .2096 -.0992 .0928 .1483 .0140 .0148 1.0000
* significant at the 1 per cent level
* * significant at the 5 per cent level
*** significant at the 1Ci per cent level
Notes:
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5.1.2 Factors Affecting Farm Profit
The estimates of equation (5.1) are reported in Table 5.2. As 
shown, the estimated regression coefficients (8.s) are of the expected 
signs. Wage has reported a negative sign though it has shown no 
significance at all. The remaining variables all have positive 
coefficients.
The coefficients of area and the tenure dummy (tenant) are 
statistically different from zero at a 1 per cent significance level.
Wage and capital, though with the expected signs, are not statistically 
significant. As shown in the same table, area and tenanted farms 
explain variation in farm profit. The observed higher intercept of 
tenanted farms may be partly attributed to the fact that the tenant 
farmers have to pay rent which in this case is either in terms of a fixed 
cost or crop share.
The coefficient of determination corrected for the degrees of 
-2freedom (R ) indicates that the selected factors affecting profit
explained 37 per cent of the observed variation in the dependent variable.
-2.1In absolute term, R is relatively low . This, however, is acceptable * •
1 Theoretically, a high value of R is usually associated with a good
fit otherwise a poor fit of the regression line. Rao and Miller (1971), 
however, have observed that a nonsensical definition of a variable may 
result in a very high R2, but this certainly does not imply its 
appropriateness. Hence, the justification for the acceptance of a 
high R2 hinges mainly on two conditions: full specification of the 
model and the condition of well-defined variables. If these conditions 
are met, then and only then is a high R2 valid as a measure of goodness 
of fit. In other words, 'A high R2 may imply the appropriateness of
• a regression equation, but a low R2 does not necessarily imply that the
regression equation is inappropriate ..... a relatively low R2 does
not necessarily mean a poor fit'.
VTABLE 5.2
ESTIMATED COEFFICIENTS OF PROFIT FUNCTION AND RELATED STATISTICS
Parameters RegressionCoefficients
Standard
Error
Absolute T- 
Value (N=308)
Constant (0^) 
Dummy a (D^)
3.2735
-.1253* .04555 2.752
Wage (a*) -.0547
*
.08028 .681
Area (6*) .6912 .05824 11.869
Capital (0*) .0159 .03860 .411
Age of Trees (0*3) .0951
*
.09685 .982
Tenure Dummy (dte^ .0369 .01124 3.287
F Statistic 30.53
R2 .38
-2R . 37
Notes: a T is a dummy variable for farm types, with a value of zero for mixed farms
and one for pure coconut farms.
* significant at the 1 per cent level.
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in cross-section studies. Pindyck and Rubenfeld (1976) have contended 
2that a lower R may occur in a cross-section study even if the model is 
a satisfactory one because of the large variation across individual units 
of observation which is inherently present in the data.
On the whole, the F ratio indicates the significance of the 
fitted regression at a 1 per cent probability level.
5-1-3 Results of Test of Economic Efficiency for Farm Type 
It is pointed out in Chapter 4, Section 4.3.2, that the hypothesis 
of relative economic efficiency can be cast in terms of the constant by 
which two profit functions, one for monoculture coconut farms and one for 
mixed coconut farms, differ. The null hypothesis is that the constant 
factor is equal to one, and if one takes natural logarithms before 
estimating the profit function, the constant term becomes the coefficient 
of a dummy variable that differentiates the two groups of farms. The 
test becomes that the coefficient of the dummy variable is not significantly 
different from zero. In statistical notation,
Ho : 6 =0 (5.2)monocrop
mo no crop mixed . mo nocrop .. mixed x.e., A* ^ = A* or In (A* /A* ) = 0
Using a two-tail test, the dummy coefficient is found significant at the 1 
per cent probability level. This has led to the rejection of the hypothesis 
of equal relative economic efficiency between monoculture and mixed coconut
farms. The findings, as shown by the farm type dummy (D ), indicate 
that economic efficiency seems in favour of mixed farms. The sign of the
dummy variable indicates that mixed coconut farms are more profitable, i.e.,
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more efficient, at all observed prices of the variable input, given the 
distribution of the fixed factors of production.
5.2 Relative Economic Efficiency of Farm Types With Respect to Farm Size1 2
The second test for relative economic efficiency in coconut
production deals with the economic efficiency of the abovementioned farm
types involving their farm size.
Since this section of the analysis will involve farm size, it
is relevant to reiterate that provincial differences are considered in
the process of estimation. The provinces have been found to differ in
their average farm size (see Chapter 3, Section 3.2.2) resulting in the
grouping of provinces into two separate categories such that Lagunar
Batangas provinces comprise one group while Mindoro Oriental-Quezon
provinces make up the other group.
Likewise, following the estimation procedure presented in Chapter 
24, the functional model developed in this section is:
In' IT = a + D + D a In W + 8 In L 0 S TE + 1 1
+ 0^ ta K + $3 In A
where,
II = In of profit
W = In of wage rate
L = In of cultivable land in hectares 
K = In of interest on capital
(5.3)
1 Farm size is conventionally defined in this study. By assuming the 
average farm area as the cut-off point, a farm that falls below the 
average area is considered as a small size farm, and one above the 
average as a large size farm.
2 This final estimating equation is applied for each farm type, monoculture 
and mixed, following the provincial grouping derived from the simple test 
on mean difference in farm size of the provinces involved.
73
A = In of weighted age of trees
D = tenurial dummy variable, with tenanted farms1 Jbi
taking the value of one and zero for owner- 
operated farms
Dg = dummy for farm size, with value of One for 
large farms and zero for small farms
A similar regression technique is performed using the same set 
of variables but with the introduction of farm size dummy for each farm 
type for two groups of provinces. Since the first test for relative 
economic efficiency has failed to show the significance of the variable 
factor wage, the inclusion of a farm size dummy as available information is 
believed to give a considerable amount of flexibility in the estimation 
procedure (Rao and Miller 1971), and will thus improve the estimates.
5.2.1 Zero-Order Correlation Matrix
Tables 5.3 and 5.4 present the correlation matrices for two groups 
of provinces for the different farm types. In these correlation matrices, 
profit in both groups of provinces is positively and significantly related
with area, capital, tenure and the'size dummy. Only age of trees is 
observed to be negatively and significantly related in monoculture
coconut farms in Laguna-Batangas group and is otherwise positive and 
significant. All these coefficients are significant at the 1 per cent to 
20 per cent significance levels. Specifically, a close association 
between profit and each of the independent variables is manifested by 
mixed farms in Laguna-Batangas. The degree of association is greatest 
between profit and area, age of trees and dummy for size and least between 
profit, capital and tenure dummy-tenant.
TABLE 5.3
ZERO-ORDER CORRELATION MATRIX FOR LAGUNA-BATANGAS
Variables Farm I W L DK A S DTEType
Profit (Ft) M0 1.0000
Wage (W) N .0457 1.0000O' iArea (L) c .4512 .3333* 1 .0000
Capital (K) u .1575 -.0506 .0505 1.0000
L * •'r -.0768 1.0000Age of Trees (A) T -.1875 .3061 .1292* * * p i
Farm Size Dummy (D^) U . 3136 .2790 .9011 .0800 .0871 1.0000
Farm Tenure Dummy (D ) RE -.0077 .0449 .0279 .0630 .1679 -.0644 1.0000
Profit (II) M 1.0000
Wage (W) IX -.0014 1.0000* * * *
Area (L) E .7096 .1672 1 .0000
D * * * * *Capital (K) .2191 .4974 .2203 1.0000* * * * * i *
Age of Trees (A) F .3023 -.1799 .2822 -.2363 1.0000n * k k k k k k
Farm Size Dummy (D ) R .6623 * * -.0026 .8908 .1948 .2666 1.0000
Farm Tenure Dummy (D )TE M .2436 -.1443 .0550 .0529 -.1139 .1048 1.0000
Notes: * significant at the 1 per cent level
** significant at the 5 per cent level
*** significant at the 10 per cent level
TABLE 5.4
ZERO-ORDER CORRELATION MATRIX FOR MINDORO ORIENTAL-QUEZON
Variables Farm n W L K A Ds
DTEType
Profit (IT) M0 l.'OOOO
Wage (W) N .0169 1.0000
0 *Area (L) c .4347 -.0669.
1.0000 |
Capital (K) u -.0117 .0226 .0570 1.0000
Age of Trees (A) LT .0339 .0087 -.0068 -.0575 1.0000
Farm Size Dummy (D ) U . 3767 -.0675 .9423 -.0005 -.0174 1.0000
R *Farm Tenure Dummy (D ) .2845 -.0684 .0764 .0588 .0345 .0260 1.0000TE E
Profit (II) M 1.0000
Wage (W) IX .0047 1.0000
Area (L) E .5208* .0877 1.0000
D * * * *Capital (K) .1328 .2800 .1572 1.0000* * * * *
Age of Trees (A) F . 3123 -.1349 .2504 -.2110 1.0000
A * * * * if if "kFarm Size Dummy (D ) R .4456 .1047 .9293 .1945 .1752 1.0000* * * * * * * *
Farm Tenure Dummy (D ) M .1851 -.0557 . 2028 .2872 .1415 .2060 1.0000
Notes: * significant at the 1 per cent level
** significant at the 5 per cent level
*** significant at the 10 per cent level
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5.2.2 
The es
type involving 
As shown, most 
expected signs
Factors Affecting Farm Profit
timated parameters of equation (5.3) according to farm
farm size groups are presented in Tables 5.5 and 5.6.
of the estimated regression coefficients (B.s) are of the
i
except capital--- it exhibited a negative sign for the
Mindoro Oriental-Quezon monoculture coconut farms
The combinations of the explanatory variables of profit generally
exhibit relatively low coefficients of multiple determination adjusted
-2for the degrees of freedom (R ) in all farm types for both groups. The
_2group of Laguna-Batangas mixed coconut farms has the highest R while 
monoculture coconut farms for both groups of provinces report the lowest. 
About 54 per cent of the variation in Laguna-Batangas mixed coconut 
farm profit can be explained by the variation of the selected factors. 
Monoculture coconut farms in each group, on the other hand, have indicated 
that only 23 per cent of the variation in profit is accounted for by the 
same set of variables.
Referring to the same tables, variables such as area, age of 
trees and tenure dummy have significant coefficients at the 1 per cent and 
5 per cent probability levels in both groups of provinces. Among the 
remaining variables, capital is observed to be significant in both groups 
of provinces but only under mixed coconut farm types. Likewise, wage 
is observed to be significant at a 10 per cent probability level only in 
mixed coconut farms of the Laguna-Batangas group.
Viewing the results by enterprise, the estimated parameters of 
mixed coconut farms in both groups are mostly significant. Wage and 
tenure dummies are reported to be insignificant under mixed coconut farms
TABLE 5.5
ESTIMATED COEFFICIENTS OF PROFIT FUNCTION AND RELATED STATISTICS
(LAGUNA-BATANGAS)
Parameters
Monoculture (N=45) Mixed Farm (N=60)
Regression
Coefficients
Standard
Error
Absolute
T-Value
Regression
Coefficients
Standard
Error
Absolute
T-Value
Constant (BQ) 4.4304 '2.7355
a , .Dummy (D ) -.6173* .33951 1.818 -.0270* . 25490 .105s ** *Wage (a*) -.1095 .32095 . 341 -.2084 .16586 1.356
Area (6*) 1.0469 .32719 3.200 .7034* .22816 3.0831 * * *
Capital (£*) .1199 .12400 .967 .1514 .09282 1.6312 * * ***Age of Trees (6*) -.5531 .31745 1.742 ,3680 .22488 1.636
Tenure Dummy (D^) .0046 .03206 .145 .0573 .02641 2.169
F Statistic 3.243 F Statistic 12.608
2R . 34 2R .59
-2R .23 -2R .54
Notes: a D is the dummy variable for farm size with a value of one for farms with 2.62 hectares or
over and zero otherwise.
* significant at the 1 per cent level
** significant at the 5 per cent level
significant at the 10 per cent level* * *
TABLE 5.6
ESTIMATED COEFFICIENTS OF PROFIT FUNCTION AND RELATED STATISTICS
(MINDORO ORIENTAL-QUEZON)
Monoculture (N=127) Mixed Farm (N=76)
Parameters Regression Standard Absolute Regression Standard Absolute
Coefficients Error T-Value Coefficients Error T-Value
Constant (8_) 3.2324 2.6772
a 8 .Dummy (D^) -.1873 .20644 .908 -.1957* .22631 .865
Wage (a*) -.1134 .14257 . 796 -.0630 .20395 . 308
Area (8*)
*.5971 .22832 2.615 .5541* .22900 2.4201
Capital (8*) -.0500 .06383 . 784
* * * *
.0844 .08271 1.020
Age of Trees (6*3) .0409 .14833 . 276 .4217 | . 22723 1.856
Tenure Dummy (dtE> .0554 .01768 3.136 .0081 .02495 . 324
F Statistic 8.692 F Statistic 5.584
2R .26 2R . 33
-2R .23 -2R .27
Notes: a D is the dummy variable for farm size with a value of one for farms with 2.58 hectares or over
and zero otherwise.
* significant at the 1 per cent probability level 
** significant at the 5 per cent probability level 
significant at the 20 per cent probability level* * *
of the Mindoro Oriental-Quezon group whereas the remaining variables are 
observed to be significant in both groups. The significance of all the 
selected factors in Laguna-Batangas mixed farms manifests that the same 
set of variables have been able to explain a bigger proportion of 
variation of profit in this particular farm type in this group. The 
estimated parameters of the monoculture coconut farms, on the other hand, 
have shown that only area, age of trees and tenure dummy are reported 
significant. The most significant variables are area and the tenure 
dummy. Area is positively significant at the 1 per cent level in both 
groups of provinces while the tenure dummy is observed to be positively 
significant only in Mindoro Oriental-Quezon at the same probability level. 
The variable age of trees is negatively significant in the Laguna- 
Batangas group. The negative sign of the coefficient of age of trees 
in this area indicates the prevalence of senile1trees resulting in the 
declining productivity of trees.
As predicted by economic theory, the profit function is decreasing 
and convex in wage rate and increasing in land and capital. The unex­
pected sign and the nonsignificance of the capital coefficient in Mindoro 
Oriental-Quezon monoculture farms may be attributed to the misspecific- 
ation of the variable caused by the implicit assumption of uniform interest 
rates throughout the regions. Moreoever, the nonsignificance of wage 
except in Laguna-Batangas mixed coconut farms implies that it does not 
have a strong impact on the rate of increase or decrease in farm profit. 
Perhaps, its observed nonsignificance is primarily due to the low product­
ivity of labour generated by the family members. The valuation of their 
services according to the prevailing wage rate especially during the slack 
season may have an influence on the results of the study.
5.2.3 Results of Test of Economic Efficiency of Farm Type 
and Size
Given equation (5.3), with reference to Chapter 4, Section 4.3.2,
the statistical hypothesis to be tested is of the form:
Ho : 6* 0 (5.4)Large
i.e., A*Large Small .* = A* Likewise, the test becomes one
of determining whether or not the coefficient of the dummy variable is 
significantly different from zero. Using a two-tail t-test, this 
hypothesis is rejected at the 1 per cent significance level. Hence, 
it can be concluded that small farms are relatively more economically- 
efficient than large farms, particularly in Laguna-Batangas mixed coconut 
farms.
The small mixed coconut farms of the Laguna-Batangas group have
reported a fairly good result. Wage, the only variable input, is 
observed to be negatively significant at the 10 per cent probability 
level. This seems to suggest that labour input is allocated relatively 
more efficiently in this particular farm type in this area (Laguna-Batangas) 
than elsewhere in the region.
5.3 Summary of Results
Within the limitations of the available data and shortcomings
of the tool of analysis employed an attempt has been made in this chapter 
to test the relative economic efficiency of farms in coconut production 
based on farm type and according to farm size. A Lau-Yotopoulos 
profit function was employed to carry out the two tests. The first test 
involving farm type favoured mixed coconut farms. The next test with 
emphasis on farm size confirmed the relative efficiency of mixed coconut
farms particularly of the small farms.
81
CHAPTER 6
SUMMARY AND CONCLUSIONS
6.1 Summary
The Philippine economy is predominantly agricultural. This fact, 
therefore, emphasizes the critical role of agriculture in economic 
development. As pointed out in Chapter 1, the ability of the agricultural 
sector to contribute directly to this process.is dependent mainly on the 
level of production and derived incomes of this sector, particularly the 
coconut industry.
In Chapter 2, the significance of the Philippine coconut industry 
at both foreign and domestic level has been presented. This has revealed 
that despite the significant growth of coconut exports and the continual 
expansion of its agricultural landbase, the technology of crop growing 
remains simple and not greatly influenced by the elements of modernization 
which have occurred in the last few decades. The patterns of expansion 
in crop acreages and yields, as simple totals, have obscured the facts 
concerning relative productivity.
Whereas remarkable changes have taken place in the areal 
distribution of crop production and the" shifting emphasis in the patterns 
of crop production, it is noted that the Philippine coconut industry has 
not participated in the production revolution. One simple and significant 
fact of the Philippine coconut industry is its traditional nature character­
ized by a low level of productivity. While recent studies on small farms 
confirm that they are well-managed within their resource utilization, the
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level of production of this industry, among others, has remained relatively 
low.
A highly relevant facet of the industry, therefore, is to 
examine differences in the efficiency level within the coconut industry.
In the context of efficiency, it is deemed desirable to study the 
relative economic efficiency on coconut farms.
Within the limits of the available data, the study has 
specifically aimed to:
(1) determine the level of relative economic efficiency 
with respect to farm types regardless of farm size 
in the region; and
(2) determine the level of relative economic efficiency 
of the farm types according to size,
in order to test two hypotheses, namely,
(1) mixed coconut farms are relatively more efficient 
than monoculture coconut farms;
(2) small coconut farms are relatively more efficient 
than large farms.
Thb data used this study are provided by the Bureau of 
Agricultural Economics (Philippines). The data refer to crop year 1973- 
1974, and to a sample of 343 farms distributed among the four provinces.
But in this study, the data of '308 farms have been used since 43 farms
with incomplete information had to be dropped.
On the basis of the proposed hypotheses, an explanatory discussion 
of the study area has been carried out in Chapter 3. The emphasis is 
focused, however, on figuring out the main highlights of the data to cater
83
for the objectives of the study. Two statistical procedures are applied 
to discern the characteristics of the samples. The first procedure, 
using a regression technique, is to determine the importance of farm 
type while the second procedure, applying a simple statistical t-test, 
is to test the mean difference of average farm areas across the,region.
The results achieved eventually formed the basis for the main analysis.
A Lau-Yotopoulos profit function has been employed to determine 
the relative economic efficiency of coconut farms. Its technique of 
estimation, together with other functional models, is discussed in Chapter 
4. This chapter also contains the specification and conceptual measure­
ments of the variables involved in the study.
The empirical results presented in Chapter 5 indicate that small 
mixed coconut farms are relatively more economically efficient than large 
farms, either monoculture or mixed coconut farms.- The first test for 
relative economic efficiency in coconut production compares the economic 
efficiency of the monoculture coconut farms with the mixed coconut farms 
regardless of size.. This has resulted in the rejection of the hypothesis 
of equal relative economic efficiency between these two types of coconut 
farms. The farm type dummy is significant and negative indicating that
the latter farm type is probably more efficient.
In view of the recent studies on small farms attesting to their 
efficient resource utilization, the second test pertains to relative 
economic efficiency of the abovementioned farm types but this time involving 
farm size.- The test leads to the rejection of the hypothesis of equal 
relative economic efficiency between small and .large farms. The size 
dummy is significant and negative indicating that small farms are relatively 
more efficient than large farms, both monoculture and mixed coconut farms.
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On the whole, the small mixed coconut farms in the Laguna- 
Batangas group are relatively more economic efficient. The estimated 
coefficient of wage is observed to be negatively significant implying 
that labour is probably allocated efficiently, since the group is found 
to be price efficient.
6i2 Conclusions
The empirical evidence reported in this study is consistent with 
the results of recent studies on small farms. The tests for relative 
economic efficiency has revealed that small mixed coconut farms are 
relatively more efficient in utilizing their resources compared to large 
farms, both monoculture and mixed.
Whereas the results achieved are generally consistent with the 
economic theory and statistically reliable, the observed results are 
preliminary and rather tentative. It appears, therefore, that inter­
pretation of the results should be cautiously considered. Generalizations 
at the moment are not deducible due to the limitations of data and 
methodology.
Although small farms are observed to be relatively superior 
to large farms, the conclusion that a different farm size, i.e., 
maintenance of small farms and fragmentation of larger ones, will improve 
output and profitability cannot be derived. The inability of the study 
to pinpoint where the actual difference in profit lies poses as a major 
constraint for this conclusion. Moreover, the non-availability of 
information about intercropping and its economic effect limits the scope 
and the conclusions of the study.
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6.3 Directions for Further Study
The results, though tentative, merit further consideration, 
has provided useful insights for exploring areas not involved in the 
study. These areas are briefly presented below:
(1) there is a need to include all the important or 
relevant costs in the determination of farm profit.
The inclusion of the omitted costs and not only the 
labour cost, may give another perhaps even more 
accurate result, leading eventually to a better 
understanding of the farm operation;
(2) the relative economic efficiency of mixed coconut 
farms virtually indicates the economic spill-over 
of other crops in the farm production. The 
exclusion of the farm intercrops in the study limits 
the knowledge on the whole farm activities hence 
these intercrops must be incorporated in the 
analysis to be able to rule out their economic 
advantages;
(3) the model is misspecified to the extent that 
non-measurable factors of production such as 
entrepreneurship (Etherington 1973) diligence 
or motivation (Leibenstein 1969) or quality 
of labour are ignored. Perhaps these omitted 
variables could throw light on the relative 
efficiency of small farms over larger farms;
(4) the model is a static one, that is, dealing 
with coconut production at a given period of
It
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time. The allocation of resources over an 
interval of time inevitably leads to' the 
consideration of risk factors in the profit 
maximization (Anderson et al 1977). This has 
been ignored in the study and therefore should 
be of concern to succeeding studies.
(5) alternative model specification other than the 
Cobb-Douglas production function may also be 
tried.
APPENDICES
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APPENDIX 2.1
*
PHILIPPINE COCONUT PRODUCTION, 1911-1976
Year Area Number of Trees Production (Nuts)
hectares) Total (million)i
Bearing
(million)
Total
Production 
(million nuts)
Per
Bearing
Tree
1910-1911 208 33 a 937.9 a
1911-1912 231 42. a 965.1 a
1912-1913 223 46 a 1,041.2 a
1913-1914 246 45 a 781.6 a
1914-1915 264 49 a 591.2 a
1915-1916 271 53 a 865.8 a
1916-1917 301 54 a 735.2- a
1917-1918 336 60 a 880.6 a
1918-1919 373 67 a 1,506.3 a
1919-1920 397 79 44 1,509.5 34
1920-1921 418 84 46 1,547.6 33
1921-1922 445 85 49 1,467.7 29
1922-1923 456 87 50 . 1,515.2 30
1923-1924 460 87 51 1,576.6 31
1924-1925 472 90 53 1,584.5 30
1925-1926 485 92 55 1,627.4 30
1926-1927 ' 500 95 58 1,800.0 31
1927-1928 516 98 61 1,906.8 31
1928-1929 531 102 65 2,155.5 33
1929-1930 551 105 69 2,056.7 30
1930-1931 .561" 107 70 1,869.0 27
1931-1932 566 108 72 1,943.8 27
1932-1933 601 114 73 2,14-2.4 29 .
1933-1934 608 115 74 2,114.4 28
1934-1935 618 117 86 2,874.0 33
1935-1936 632 120 88 3,146.9 ■35
1936-1937 638 121 90 2,982.8 33
1937-1938 634 122 91 3,450.1 38
1938-1939 1,051 139 84 2,303.1 27
1945-1946 960 128 99 917.0 9
1946-1947 960 142 110 4,565.0 41
1947-1948 960 137 106 4,138.3 39
1948-1949 966 137 106 3,590.9 34
1949-1950 985 138 107. 3,997.5 37
1950-1951 987 180 139 5,279.6 38
1951-1952 988 151 116 3,406.2 29
1952-1953 990 149 115 5., 182.0 36
1953-1954 990 164 127 4,602.9 36
1954-1955 990 164 127 5,321.4 42
1955-1956 992 164 127 5,504.0 43
1956-1957 992 164 127 5,951.0 ■ 47
APPENDIX 2.1 (Cont'd)
1957-1958 996 165 127 5,937.6 47
1958-1959 1,006 167 129 6,041.3 47
1959-1960 1,059 167 134 • 6,015.9 45
1960-1961 1,200 185 149 6,189.7 42
1961-1962 1,284 198 167 7,395.5 44
1962-1963 1,392 212 183 7,704.4 42
1963-1964 1,603 232 191 7,222.1 37
1964-1965 1,605 241 185 7,052.0 38
1965-1966 1,611 / 245 185 7.090.0 38
1966-1967 1,820 244. 189 7,925.2 42
1967-1968' 1,800 252 186 7,412.4 41
1968-1969 1,845- 264 195 7,244.0 37
1969-1970 1,884 272 215 7,745.2 36
1970-1971 2,048 297 238 7,814.0 33
1971-1972 2,126 325 269 8,424.4 31
1972-1973 2,133 315 245 8,311.0 33
1973-1974 2,206 334 262 8,376.0 32
1974-1975 2,283 347 274 8,561.0 31
1975-1976 2,521 349 298 10,660.0 36
Note: * No available
a No available
data during the war:
figures.
1940-1945.
Source: Bureau of Agricultural Economics.
APPENDIX 2.2
PERCENTAGE CONTRIBUTION OF EXPORTED COCONUT PRODUCTS 
TO TOTAL EXPORT AND GNP
Year Coconut Export (million pesos)
Total Export 
(million pesos)
. GNP
(current price) 
(million pesos)
A/B A/C
A B C
.1960 1297.75 4060.00 12879 31.96 10.08
1961 891.75 3625.00 ■14134 24.60 6.31
1962 1225.25 4031.00 15945 30.40 7.68
1963 1776.25 5270.00 18544 33.70 9.58
1964 1790.75 5379.00 19974 33.29 8.97
1965 1957.50 5568.00 21843 35.16 8.96
1966 1935.75 6003.00 24222 32.25 7.99
1967 1566.00 5952.25 26962 26.31 5.81
1968 1711.00 6220.50 29902 27.50 5.72
1969 1181.75 6198.75 33505 19.06 3.53
1970 1515.25 7699.50 40460 19.68 3.74
1971 1841.50 8236.00 49485 22.36 3.72
1972 1653.00 8018.50 56404 20.61 2.93
1973 2697.00 13318.25 70797 20.25 3.81
1974 4415.25 19756.25 100489 22.35 4.89
1975*
1976*
Notes: Columns (A) and (B) f.o.b. value in $US converted to pesos at the 1975 prevailing exchange rate.
| Not Available
Source: National Economic and Development Authority Statistical Yearbook, Manila, 1976.
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APPENDIX 2.3
PERCENTAGE CONTRIBUTION OF VARIOUS REGIONS TO TOTAL COCONUT 
PRODUCTION, PHILIPPINES, 1966-1976
Region 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976
Ilocos - - - - - - - - - -
Cagayan - - - - - - - - - - -
Central Luzon .67 .61 .76 .67 . 57 - - 1.11 - - -
Southern Tagalog 14.11 16.76 11.08 10.28 10.07 9.82 13.14 13.99 19.99 16. 54 22.59
Bicol 13.21 11.12 5.46 6.44 5.93 3.73 2.77 4.68 5.04 5.26 3.33
Western Visayas 8.75 8.58 9.59 10.00 7.66 9.04 5.11 5.27 5.15 4.38 4.43
Central Visayas 21.30 20.96 22.85 25.71 26.68 23.54 8.21 9.37 7.35 6.64 6.53
Eastern Visayas a a a a a a 11.90 12.47 11.52 11.68 13.66
Western Mindanao c c c c c c 7.27 5.03 4.48 13.86 11.92
Northern Mindanao 14.86 13.78 18.78 18.98 14.58 16.31 21.11 24.05 21.68 18.87 9.89
Southern Mindanao 26.68 27.77 31.14 27.64 33.62 36.96 29.83 23.67 24.52 21.82 21.17
Central Mindanao . NA NA NA NA NA -NA NA NA NA NA 5.75
Total 100 100 100  100 100 100 100 100 100 100 100
Notes: a Included in Central Visayas
b Includes Eastern Mindanao till 1971 
c Included in Southern Mindanao 
Less than .50
NA Data not available for newly created region 
Source: Bureau of Agricultural Economics
APPENDIX 3.1
STATISTICAL ESTIMATES OF TEST FOR FARM TYPE DIFFERENCE
(RSS - RSS ) ESS
The formula is . F = ------ —----- -------k-h n-(k+1)
(25.00884 - 23.14869) 43.0051
12-4 308-(12+1)
1.86015 / 43.0051
8 295
.23252! / .14578
1.59
APPENDIX 5.1
SPEARMAN CORRELATION COEFFICIENTS 1
Variable Profit Wage Area Capital Age of Tree
Wage .0096
Area .6407 .0642
Capital .1422 .2875 .2387
Age of Tree .2783 -.0519 .2420 -.2907
Tenure .2192 -.1627 .1219 .2111 -.0608
Spearman's 
closer the 
table, the
rank correlation is a 
values of the pair to 
values of the pair of
simple test for detection of heteroscedasticity. The
unity suggests heteroscedasticity. As seen in this 
variables are relatively low thus indicating homoscedasticity.
Note: 1
APPENDIX 5.2
ZERO-ORDER CORRELATION MATRIX FOR FARM TYPES 1
Variables n W L K A DT DTE N
Profit (II) 1.0000
Wage (W) .0730 1.0000
Area (L) .6540 -.0706 1.0000* * *
Capital (K) .0869 .1228 .1295 1.0000
Age of Trees (A) .2981* .0013 .2420 -.1535* 1.0000
***
Farm Type Dummy (D ) -.1141 -.0154 .0013 -.1477 -.0123 1.0000T * * * * * * * *
Farm Tenure Dummy (D ) .1928 -.0916 .0819 .1259 .0140 .2733 1.0000TE * * * * * * ★ rk ie
Number of Trees (N) .4847 -.0781 .7735 .0664 .2103 .0211 .0781 1.0000
Notes: 1 Area and number of trees are observed to be highly correlated suggesting multicollinearity.
Although Heady and Dillon (1961) have ruled that multicollinearity is not a problem when 
correlation between variables is less than .80, the omission of number of trees has 
decreased the standard errors of the parameters which according to Pindyck and Rubenfeld
(1976) is attributed to multicollinearity.
significant at the 1 per cent probability level
significant at the 5 per cent probability level
significant at the 10 per■ cent probability level***
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